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PREFACE 


This book is intended to serve as an aid for men who are seeking to 
acquire the theoretical knowledge and the operational skills required of 
candidates for advancement to the rate of Illustrator Draftsman First 
Class or Chief ILlustrator Draftsman. Аз one ofthe Navy Training 
Courses, it was prepared for the Bureau of Naval Personnel by the 
Training Publications Division, Naval Personnel Program Support 
Activity, Washington, D.C. Review and technical assistance were pro- 
vided by the Naval Schools Construction, Port Hueneme, California. 


Original edition 1967 


For sale by the Superintendent of Documents, U.S. Government Printing Office 
Washington, D.C., 20402 - Price 75 cents 


i 


THE UNITED STATES NAVY 
GUARDIAN OF OUR COUNTRY 


The United States Navy is responsible for maintaining control of the sea 
and 15 a ready force on watch at home and overseas, capable of strong 
action to preserve the peace or of instant offensive action to win in war. 


И is upon the maintenance of this control that our country's glorious 
future depends; the United States Navy exists to make it so. 


WE SERVE WITH HONOR 


Tradition, valor, and victory are the Navy's heritage from the past. To 
these may be added dedication, discipline, and vigilance as the watchwords 
of the present and the future. 


At home or on distant stations we serve with pride, confident in the respect 
of our country, our shipmates, and our families. 


Our responsibilities sober us; our adversities strengthen us. 


Service to God and Country is our special privilege. We serve with honor. 


THE FUTURE OF THE NAVY 


The Navy will always employ new weapons, new techniques, and 
greater power to protect and defend the United States on the sea, under 
the sea, and in the air. 


Now and in the future, control of the sea gives the United States her 
greatest advantage for the maintenance of peace and for victory in war. 


Mobility, surprise, dispersal, and offensive power are the keynotes of 
the new Navy. The roots of the Navy lie іп a strong belief in the 
future, in continued dedication to our tasks, and in reflection on our 
heritage from the past. 


Never have our opportunities and our responsibilities been greater. 
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READING LIST 


NAVY TRAINING COURSES 


Dlustrator Draftsman 3 & 2, NavPers 10469 
Blueprint Reading and Sketching, NavPers 10077-B 
Lithographer 3& 2, NavPers 10452-A 
Lithographer 1 & C, NavPers 10454-A 


USAFI TEXTS 


United States Armed Forces Institute (USAFI) courses for additional 
reading and study are available through your Educational Services 
Officer.* A partial list of these courses applicable to your rate follows: 


Number Title of Course 


C 769 Introduction to Mechanical Drawing I 
С 770 Introduction to Mechanical Drawing II 
C 772 Elementary Architectural Drawing 

С 858 Тһе Slide Rule 


*‘‘Members of the United States Armed Forces Reserve Components, 
when on active duty, are eligible to enroll for USAFI courses, services, 
and materials, if the orders calling them to active duty specify a period 
of 120 days or more, or if they have been on active duty for a period of 
120 days or more, regardless of the time specified in the active duty 
orders.’’ 
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Micro- Photo-Service Bureau 
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СНАРТЕК 1 
PREPARING FOR ADVANCEMENT ІМ RATING 


This training course is designed to help you 
meet the professional (technical) qualifications 
for advancement to Illustrator Draftsman First 
Class and Chief Dlustrator Draftsman. Those 
stripes on your left arm show that you have 
been an Illustrator Draftsman long enough to 
realize the importance of your rating to the 
Navy. They indicate that you have learned your 
job well and mark you as having served the 
Navy and as being skilled inthe field of illustra- 
tive drafting, layout and design, comparable to 
that of a commercial illustrator. 

From your years of experience, you un- 
doubtedly realize the amount of care and effi- 
cient workmanship demanded of the men in your 
rating. In all graphic-drafting shops, especially 
those servicing flag rank commands, efficient 
performance and shop operation are closely 
related to the efficient layout and management 
of the shop, plus proper leadership displayed 
by all personnel in the shop. As a DMl ог 
DMC, you will have an opportunity and a re- 
Sponsibility to see that the men you supervise 
are meeting required standards of efficiency 
and performance. 

Throughout your naval career, you must 
continue to study and to develop your knowledge 
and skills. Аза DM1 or DMC, you have the 
additional responsibility of supervisory duties. 
A successful supervisor must be a leader, 
organizer, and teacher. 

You are aware that you need actual ex- 
perience to master a skill or a technique. You 
will find that you also need experience to be- 
come a good supervisor. But, just as you 
learned some of the fundamentals of layout and 
design from textbooks, you can learn of the 
principles of supervision from the experience 
of others. This text contains some of the tech- 
nical aspects of your job in chapters 2 through 
6, as well as some of the basic principles of 
good supervision. 


The present chapter provides introductory 
information that will help you in working for 
advancement in rating. It is strongly recom- 
mended that you study this chapter carefully 
before beginning intensive study of the re- 
mainder of this training course. 


REWARDS AND RESPONSIBILITIES 


Advancement in rating brings both increased 
rewards and increased responsibilities. The 
time to start looking ahead and considering the 
rewards and the responsibilities of advance- 
ment is right now, while you are preparing for 
advancement to DM1 or ОМС. 

By this time, you are probably well aware of 
many of the advantages of advancement in 
rating—higher pay, greater prestige, more in- 
teresting and challenging work, and the satis- 
faction of getting ahead in your chosen career. 
By this time, also, you have probably discovered 
that one of the most enduring rewards of ad- 
vancement is the personal satisfaction you find 
in developing your skills and increasing your 
knowledge. 

The Navy also benefits by youradvancement. 
Highly trained personnel are essential to the 
functioning of the Navy. By each advancement 
in rating you increase your value to the Navy 
in two ways. First, you become more valuable 
as a technical specialist in your own rating. 
And second, you become more valuable as a 
person who can supervise, lead, andtrain others 
and thus make for reaching and long lasting 
contributions to the Navy. 

In large measure, the extent of your con- 
tribution to the Navy depends upon your willing- 
ness and ability to accept increasing respon- 
sibilities as you advance in rating. When you 
assumed the duties of a ОМЗ, you began to 
accept a certain amount of responsibility for 
the work of others. With each advancement in 
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rating, you accept ап increasing responsibility 
in military matters and in matters relating to 
the professional requirements of the Illustrator 
Draftsman rating. 

You will find that your responsibilities for 
military leadership are about the same asthose 
of petty officers in other ratings, since every 
petty officer is a military person as wellasa 
technical specialist. Your responsibilities for 
technical leadership are special to your rating 
and are directly related to the nature of your 
work. Layout, design, constructing freehand or 
mechanical drawing is a job of vitalimportance; 
they require a special kind of supervisory 
ability and can only be developed by personnel 
who have a high degree of technical competence 
and a deep sense of personal responsibility. 

Certain practical details that relate to your 
responsibilities for administration, supervision, 
and training are discussed in another chapter of 
this training course. At this point, let's con- 
відег some of the broader aspects of your in- 
creasing responsibilities for military and tech- 
nical leadership. 


YOUR RESPONSIBILITIES WILL EXTEND 
BOTH UPWARD AND DOWNWARD 


Both officers and enlisted personnel will 
expect you to translate the general orders given 
by officers into detailed, practical on-the-job 
language that can be understood and followed 
even by relatively inexperienced personnel. In 
dealing with your juniors, it is up to you to see 
that they perform their work properly. Atthe 
same time, you must be able to explain to 
officers any important needs or problems of 
the enlisted men. 


YOU WILL HAVE REGULAR AND CONTIN- 
UING RESPONSIBILITIES FOR TRAINING 


Even if you are lucky enough to havea highly 
skilled and well trained illustrative drafting 
section, you will still find thattraining is neces- 
sary. For example, you will always be re- 
sponsible for training lower rated men for 
advancement in rating. Also, some of yourbest 
workers may be transferred and inexperienced 
or poorly trained personnel may be assigned to 
you, Or a particular job may call for skills 
that none of your personnel have. These and 
similar problems require you to be a training 
specialist who can conduct formal and informal 
training programs to qualify personnel for 


advancement and who can train individuals and 
groups in the effective execution of assigned 
tasks. 


YOU WILL HAVE INCREASING RESPONSI- 
BILITIES FOR WORKING WITH OTHERS 


As you advance to DM1 and then to DMC, you 
will find that many of your plans and decisions 
affect a large number of people, some of whom 
are not in the graphic-drafting shop and some 
of whom are not even in the illustrative field. 
It becomes increasingly important, therefore, 
to understand the duties and responsibilities of 
personnel in other ratings. Every petty officer 
in the Navy is a technical specialist in his own 
field. Learn as much as you canabout the work 
of other ratings, and plan your own work so 
that it will fit in with the overall mission of the 
organization. 


AS YOUR RESPONSIBILITIES INCREASE, 
YOUR ABILITY TO COMMUNICATE 
CLEARLY AND EFFECTIVELY 

MUST ALSO INCREASE 


The basic requirement for effective com- 
munication is a knowledge of your own language. 
Use correct language in speaking and in writing. 
Remember that the basic purpose of all com- 
munication is understanding. To lead, super- 
vise, and train others, you must be able to speak 
and write in sucha way that others can under- 
stand exactly what you mean. 

A second requirement for effective com- 
munication in the Navy is a sound knowledge of 
the Navy way of saying things. Some Navy terms 
have been standardized for the purpose of en- 
suring efficient communication. When a situa- 
tion calls for the use of standard Navy Ter- 
minology, use it. 

Still another requirement of effective com- 
munication is precision in the use of technical 
terms. A command of technical language of the 
Піивігаіог Draftsman rating will enable you to 
receive and convey information accurately andto 
exchange ideas with others. A person who does 
not understand the precise meaning of terms 
used in connection with the work of his own 
rating is at a disadvantage when hetriesto read 
official publications relating to his work. Не is 
also at a great disadvantage when he takes the 
written examinations for advancement in rating. 
Although it is always important for you to use 
technical terms correctly, it is particularly 
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important when you are dealing with lower 
rated men; sloppiness in the use of technical 
terms is likely to be very confusing to an inex- 
perienced man. 


YOU WILL HAVE INCREASED RE- 
SPONSIBILITIES FOR KEEPING UP 
WITH NEW DEVELOPMENTS 


Practically everything in the Navy— policies, 
procedures, equipment, publications, systems— 
are subject to change and development. Asa 
DM1, and even more as а DMC, you must keep 
yourself informed about all changes and new 
developments that might affect your rating or 
your work, 

Some changes will be called directly to your 
attention, but others you will have to look for. 
Try to develop a special kind of alertness for 
new information, Keep up to date on all avail- 
able sources of technical information. And, 
above all, keep an open mind on new design 
techniques, reproduction mediums and associ- 
ated materials, Мем types of art materials 
and equipment are constantly being designed and 
available. If you look back over the years since 
the end of World War II, you will find that a 
number of important changes have occurred 
during this time, such as the development of 
the Illustrator Draftsman rating as a new tech- 
nical field, separate from the Group VIII rat- 
ings. The improvement in equipment, the change 
of rating structure, the advanced development 
of material of all kinds used by the Illustrator 
Draftsman rating, have helped the Illustrator 
Draftsman rating to achieve an overall standard 
of efficiency since its creation in 1961. There 
are new aids that have been developed that will 
allow the man in the graphic-drafting shop very 
lttle lost time in completing his assigned job. 
These things mentioned are but a few new de- 
velopments that are helpful and indicate changes 
that could be made in the ever improving field 
of illustrating. 


REQUIREMENTS FOR ADVANCEMENT 


In general, to qualify for advancement you 
must: 


1, Have a certain amount of time in grade. 

2. Complete the required military and pro- 
fessional training courses. 

3. Demonstrate the ability to perform all 
the practical requirements for advancement by 


completing the Record of Practical Factors, 
Nav Pers 1414/1 (formerly) NavPers 760. 

4. Be recommended by your commanding 
officer. 

5. Demonstrate your knowledge by passing 
a written examination based on (a) the military 
requirements for advancement and (b) the pro- 
fessional qualifications for advancement in the 
Illustrator Draftsman ratings. 


Advancement in rating is not automatic. 
Meeting all of the requirements makes you 
eligible for advancement but it does not guaran- 
tee your advancement, Some of the factors that 
determine which persons, out of those who take 
the examinations, will actually be advanced in 
rating are the scores made on the written ex- 
amination, the length of time in service, the 
performance marks, and the quotas for the 
rating. 

Remember that the requirements for ad- 
vancement may change fromtimetotime. Check 
with your division officer or with your training 
officer to be sure you have the most recent 
requirements when you are preparing for ad- 
vancement and when you are helping lower rated 
men to prepare for advancement, 

To prepare for advancement, you need to be 
familiar with (1) the military requirements and 
the professional qualifications given in the 


Manual of Qualifications for Advancement in 


Rating, NavPers 18068A (with changes); (2) the 
Record of Practical Factors, NavPers 1414/1 
(formerly NavPers 760); (3) appropriate Navy 
Training Courses; and (4) any other material 
that may be required or recommended in the 








current edition of Training Publications for 


Advancement in Rating, NavPers 10052, These 
materials are discussed later in the section of 
this chapter that deals with sources of informa- 
tion. 


THE ILLUSTRATOR DRAFTSMAN 
RATING 


The Illustrator Draftsman isa general rating 
at alllevels. A general rating reflects qualifi- 
cations in ALL aspects of an occupational field 
rather than in one aspect only. 


SHIPBOARD DRAWINGS 
As an Illustrator Draftsman you may find 


yourself assigned aboard a ship, usually a re- 
pair type ship, and you will be required to work 
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with some of the more technical type drawings 
than normally handled ashore. When a DM is 
assigned to a billet afloat, it is normally with 
the repair office, specifically, the technical 
library on a repair shop. There is very little 
opportunity to construct any technical drawings 
other than those which are desired to illustrate 
suggestions for modifications or original con- 
struction suggestions. These need not be done 
to any exacting degree insofar as they are to 
illustrate an idea only; not a drawing used for 
construction or repair work, 

In order to use the correct symbols and 
formats, it is essential that you refer to the 
appropriate MIL STDs before beginning the 
drawing. Illustrator Draftsman 3 & 2, NavPers 
10469, chapter "7, Mechanical and Electrical 
Drawings, provided you with a brief introduction 
to (1) shipboard piping systems, (2) shipboard 
ventilation systems and (3) electric power sys- 
tems. With this background and the information 
provided inthe appropriate MIL STDs, you should 
be able to do any simple drawing of the three 
systems mentioned, 

Illustrator Draftsman 3 & 2, NavPers 10469, 
chapter 6, Machine and Structural Drawings, 
rounded out your need of a basic knowledge in 
these types of drawings. Further knowledge of 
compartment designation can be found in Basic 


Military Requirements, Nav Pers 10054-A, chap- 
ter 11. 


SCOPE OF THIS TRAINING COURSE 


Before studying any book, it is a good idea 
to know the purpose and scopeofthebook. Here 
are some things you should know about this 
training course. 

It is designed to give you information on the 
professional (technical) qualifications for ad- 
vancement to DM1 and DMC. 

It must be satisfactorily completed before 
you can advance to DM1 or DMC, whether you 
are in the Regular Navy or in the Naval Re- 
serve. 

It is NOT designed to give you information 
on the military requirements for advancement 
to РО1 or СРО, Navy Training Courses that 
are specially prepared to give information onthe 
military requirements are discussed in the 
section of this chapter that deals with sources 
of information. 

It is NOT designed to give you information 
that is related primarily to the qualifications 
for advancement to DM3 and DM2. Such infor- 


mation is given in the Illustrator Draftsman 
3 & 2, NavPers 10469. 

The professional (technical) Шивігаіог 
Draftsman qualifications that were used as a 
guide in the preparation of this training course 


were those promulgated in the Manual of Quali- 


fications for Advancement in Rating, NavPers 
18068A, change 1, of 8 May 1964, 


Therefore, changes in the Dlustrator Drafts- 
man qualifications occurring after June 1965 
may not be reflected in the information given in 
this training course, Since your major purpose 
in studying this training course is to meet the 
qualifications for advancement to DM1 or DMC, 
it is important for you to obtain and study a set 
of the most recent qualifications. 

This training course includes information 
that is related to both the KNOWLEDGE FAC- 
TORS and the PRACTICAL FACTORS of the 
qualifications for advancement to DM1 and DMC. 
However, no training course can take the place 
of actual on-the-job experience for developing 
skill in the practical factors, The training 
course can help you understand some of the 
whys and wherefores, but you must combine 
knowledge with practical experience before you 
can develop the required skills. The Record of 
Practical Factors, NavPers 1414/1 (formerly 
NavPers 760), should be utilized in conjunction 
with this training course whenever possible. 

This training course deals almost entirely 
with the technical subject matter ofthe Illustra- 
tor Draftsman rating. Before studying these 
chapters, study the table of contents and note 
the arrangement of information. Information 
can be organized and presented in many different 
ways. You will find it helpful to get an overall 
view of the organization of this training course 
before you start studying it. 


SOURCES OF INFORMATION 


It is very important for you to have an ex- 
tensive knowledge of the references to consult 
for detailed, authoritative, up-to-date informa- 
tion on all subjects related to the military re- 
quirements and tothe professional qualifications 
of the Illustrator Draftsman rating. 

Some of the publications discussed here are 
subject to change or revision from time to 
time—some at regular intervals, others as the 
need arises, When using any publication that is 
kept current by means of changes, be sure you 
have a copy in which all official changes have 
been entered. 
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BUPERS PUBLICATIONS 


The BuPers publications described here in- 
clude some which are absolutely essential for 
anyone seeking advancement in rating and some 
which, although not essential, are extremely 
helpful. 


THE QUALS MANUAL, — The Manual of Qual- 


ifications for Advancement in Rating, NavPers 
18068A (with changes), gives the minimum re- 
quirements for advancement to each rate within 
each rating. Тһе Quals Manual lists the mili- 
tary requirements which apply to all ratings 
and the professional or technical qualifications 
that are specific to each rating. 

The Quals Manual is kept current by means 
of numbered changes. These changes are issued 
more frequently than most Navy Training 
Courses can be revised; therefore, the training 
courses cannot always reflect the latest qualifi- 
cations for advancement. When preparing for 
advancement, you should always check the 
LATEST Quals Manual and the LATEST changes 
to be sure that you know the current require- 
ments for advancement in your rating. 

When studying the qualifications for advance- 
ment, remember these three things: 


1. The quals are the MINIMUM require- 
ments for advancement to each rate within each 
rating. If you study more than the required 
minimum, you will of course have a great ad- 
vantage when you take the written examinations 
for advancement in rating. 

2. Each qual has a designated rate level— 
third class, second class, first class, chief. 
You are responsible for meeting all quals 
specified for advancement to the rate level to 
which you are seeking advancement and all quals 
specified for lower rate levels. 

3. The written examinations for advance- 
ment in rating contain questions relating to the 
practical factors and the knowledge factors of 
BOTH the military requirements and the pro- 
fessional qualifications. 


А special form known as the Record of 


Practical Factors, NavPers 1414/1 (formerly 
NavPers 760), is used to record the satisfactory 
completion of the practical factors, both mili- 
tary and professional, listed in the Quals 
Manual, This form is available for each rating. 
Whenever a person demonstrates his ability to 
perform a practical factor, appropriate entries 


must be made in the DATE and INITIALS col- 
umns. Asa ОМ1 or DMC, you will often be re- 
quired to check the practical factor performance 
of lower rated men and to report the results to 
your supervising officer. 

To facilitate record keeping, group records 
of practical factors are often maintained aboard 
ship. Entries from the group records must, of 
course be transferred to each individuals Record 
of Practical Factors at appropriate intervals. 
Aboard most shore establishments the records 
are maintained by the personnel office. 

As changes are made periodically to the 
Quals Manual, new forms of NavPers 1414/1 
(formerly NavPers 760) are provided when 
necessary. Extra space is allowed onthe Record 
of Practical Factors for entering additional 
practical factors as they are published in changes 
to the Quals Manual. The Record of Practical 
Factors also provides space for recording 
demonstrated proficiency in skills which are 
within the general scope of the rating but which 
are not identified as minimum qualifications 
for advancement. Keep this in mind when you 
are training and supervising lower rated per- 
sonnel. If a man demonstrates proficiency in 
some skill which is not listed in the DM quals 
but which falls within the general scope of the 
rating, report this fact tothe supervising officer 
so that an appropriate entry can be made. 


NAVPERS 10052.—Training Publications for 
Advancement in Rating, NavPers 10052, is an 
important publication for anyone preparing for 
advancement in rating. This publication lists 
required and recommended Navy Training 
Courses and other reference material to be 
used by personnel working for advancement in 
rating. NavPers 10052 is revised and issued 
once each year by the Bureau of Naval Person- 
nel. Each revised edition is identified by a 
letter following the NavPers number. When 
using this publication, be SURE you have the 
most recent edition. 

The required and recommended references 
are listed by rate level in NavPers 10052. It is 
important to remember that youare responsible 
for all references at lower rate levels, as well 
as those listed for the rate to which you are 
seeking advancement, 

Navy Training Courses that are marked with 
an asterisk (*) in NavPers 10052, are mandatory 
at the indicated rate levels. A mandatory train- 
ing course may be completed by (1) passing the 
appropriate enlisted correspondence course 
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based on the mandatory training course, (2) 
passing locally prepared tests based on the 
information given in the mandatory training 
course, or (3) in some cases, successfully 
completing courses in an appropriate Navy 
school. 

It is important to notice that all references, 
whether mandatory or recommended, listed in 
NavPers 10052, may be used as source material 
for the written examinations, at the appropriate 
rate levels. 


NAVY TRAINING COURSES. —Navy Training 
Courses are written for the specific purpose of 
helping personnel prepare for advancement in 
rating. Some courses are general in nature 
and are intended foruse by more than one rating; 
others (such as this one) are more specific to 
the particular rating. 

Navy Training Courses are revised from 
time to time to bring them up to date. The re- 
vision of a Navy Training Course is identified 
by a letter following the NavPers number. You 
can tell whether a Navy Training Course is the 
latest edition by checking the NavPers number 
and the letter following the number in the most 
recent edition of the List of Training Manuals 


and Correspondence Courses, NavPers 10061 
(revised). 


There are three Navy Training Courses that 
are specially prepared to present information 
in the military requirements for advancement. 
These courses are: 


Basic Military Requirements, NavPers 
10054-А. 


Military Requirements for Petty Officer 
3 & 2, NavPers 10056-A. 


Military Requirements for Petty Officer 
1 &С, NavPers 10057-A. 


Each of the military requirements courses 
is mandatory at the indicated rate levels. In 
addition to giving information on the military 
requirements, these three books give a good 
deal of useful information on the enlisted rating 
structure; how to prepare for advancement; how 
to supervise, train, and lead other men; and 
how to meet your increasing responsibilities as 
you advance in rating. 

Some of the Navy Training Courses that may 
be useful to you when you are preparing to meet 
the professional qualifications for advancement 
to DM1 and DMC are discussed briefly in the 
following paragraphs. For a complete listing of 


Navy Training Courses, consult the List_of 


Training Manuals and Correspondence Courses, 
Nav Pers 10061 (revised). 


Blueprint Reading and Sketching, NavPers 
10077-B, contains information that may be of 
value to you as you prepare for advancement 
to DM1 and DMC. 

Mathematics, Volume I, NavPers 10069-B, 
the chapter instructing in the use of the slide 
rule, is almost a must for you to study if you 
do not know now how to use the slide rule for 
multiplication, division, square, and square 
root. In chapter 6 of this manual, the use of 
the slide rule in solving ratio and proportion 
problems is covered, but you must learn the 
basic elements of the slide rule operation 
covered in Mathematics, Volume I, before ad- 
vancing to the more complicated uses of the 
slide rule. Volume Ialso contains basic infor- 
mation that is needed for using formulas and 
for making simple computations. 

Basic Machines, NavPers 10624, chapters 
1 through 9 explain basic principles and form- 
ulas useful when working with machine draw- 
ings. 

Navy Training Courses prepared for other 
ratings are often a useful source of informa- 
tion. Reference to these training courses will 
increase your knowledge of the duties and skills 
of other men in associated ratings. Navy Тгат- 
ing Courses prepared for the Photographer- 
Mate ratings and Ше Lithograph rating are likely 
to be of particular interest to you. 


OFFICER TEXTS.—One of the officer texts 
that you may find helpful when you are preparing 
for advancement to DM1 and DMC include 


Uniform Code of Military Justice, addendum to 
the Manual for Courts-Martial (1963). 


CORRESPONDENCE COURSES. —Most Navy 
Training Courses and officer texts are used as 
the basis for correspondence courses. Com- 
pletion of a mandatory training course can be 
accomplished by passing the correspondence 
course that is based on thetraining course. You 
will find it helpful to take other correspondence 
courses, as well as those that are based on 
mandatory training courses. Taking a cor- 
respondence course helps you to master the 
information given in the training course or text 
and also gives you a pretty good idea of how 
much you have learned from studying the book. 


OTHER BUPERS PUBLICATIONS, —Addi- 
tional BuPers publications that you may find 
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useful in connection with your responsibilities 
for leadership, supervision, andtraining include 
the Manual for Navy Instructors, NavPers 
16103-C, and the Navy Training Bulletin 14900 
(published quarterly). 


GOVERNMENT PUBLICATIONS 


Many of the reference materials helpful for 
the DM rating are issued by the United States 
Government. Your training officer should be 
able to obtain these materials for use at your 
activity. If you desire a personal copy ofa 
Government publication, write to the Superin- 
tendent of Documents, Government Printing 
Office, Washington, D.C. 20390 and inquire 
whether the publication you desire is for sale; 
many, in fact, are available throughthis source. 

Military standards for engineering drawings 
and for illustrations of technical manuals are 
published with MIL-STD publication numbers. 
Current standards are listed in the Department 
of Defense, Index of Specifications and Standards. 
You should obtain a copy of those standards 
pertaining to the work done in your command 
and should request that all of the standards 
currently applying to illustrative drafting be 
obtained for use in studying. 


MANUFACTURER'S MANUAL 


When new equipment is procuredby the Navy, 
this equipment almost always is accompanied 
by a manual of operating, maintenance, and in- 
stallation instructions. These manuals should 
be kept readily available for reference. They 
describe in detail the procedure for installing, 
operating and maintaining a specific piece of 
equipment, 

Study the manuals for each piece of equip- 
ment for which you are responsible; make cer- 
tain that you understand the manual thoroughly. 
It will be the men assigned to you, of course— 
not you—who will actually install and maintain 
the equipment. Your responsibility is to make 
certain that the men understand their equipment 
and that they know how to followthe instructions 
in the manufacturer's manual or manuals for a 
specific piece of equipment. То carry out your 


and Index of Forms and Publications. 


responsibility in this respect, you must become 
thoroughly familiar with both the equipment and 
the accompanying manuals. 


COMMERCIAL PUBLICATIONS 


There are many commercial publications of 
use to Illustrator Draftsmen. You will profit 
by studying some of these texts toincrease your 
knowledge; you may also find some ofthesetexts 
helpful as instruction manuals for your men. 

No attempt wil be made here to list all 
commercial publications that may be useful. 
Those listed here are just a partial list of the 
many available, These are: Commercial Art 
Techniques, by S. Ralph Maurello; Creative 
Ilustration, by Loomis; Pencil Drawing, by 
Guptill, Ways with Watercolor, by Kautzky; 


The Watson Drawing Book, by Ernest Watson; 
Technical Drawing, by Giesecke, Mitchell and 


Spencer; and Screen Process, by Zann. 
TRAINING FILMS 


Training films available to naval personnel 
are a valuable source of supplementary infor- 
mation on many technical subjects. A selected 
list of training films that may be useful to you 
is given in appendix 1 of this training course. 
Other films that may be of interest are listed 


in the United States Navy Film Catalog, Nav- 
Weps 10-1-777. 


ORDERING PUBLICATIONS 


АП training manuals listed in the latest 
NavPers 10061 may be obtained from forms and 
publications supply (FPS) distribution points in 
accordance with instructions set forth in Nav- 
Sanda publication 2002, Requisitioning Guide 
Cog- 
nizance Symbol “Г”, DD Form 1348, should be 
used and filled out as directed in NavSanda 
publication 2002. All new and revised Navy 
Training Courses are being given an automatic 
initial distribution. Department of Defense and 
other Government publications ordering pro- 
cedures are also covered in NavSanda publica- 
tion 2002. 


СНАРТЕК 2 


ADMINISTRATION 


ORGANIZATION OF THE GRAPHIC- 
DRAFTING ROOM 


Drafting in the Navy is done for such a 
variety of purposes and under so many difficult 
conditions that it is difficult to lay down any 
hard and fast rules about the organization of a 
drafting room. Many ships and other activities 
have billets for only one or two draftsmen, and 
they become a part of one of the main divisions. 
Before you, as a DM1 or DMC can organize and 
administer a Graphics-drafting room effec- 
tively, you need to understand clearly what 
functions your men are expected to perform. 

If the work is aboard а repair ship or tender, 
it will most probably be done in close contact 
with the engineering department. Afloat, a DM 
would normally be assigned to supervise both 
the technical library and file and reproduction 
rooms. A DMs work afloat may include free- 
hand sketching, tracing, making and printing 
detail drawings, and layout, although this is be- 
coming less frequent aboard ship. It is your 
responsibility as soon as you are placed in 
charge of a graphic drafting room, ashore or 
afloat, to find out exactly what functions are 
expected. 

You should also study the men assigned to 
you, the rates they hold, the training and ex- 
perience they have had, and their individual 
qualifications. If you are setting up a new 
Organization, you will have to make immediate 
decisions regarding assignments. Ifthe drafting 
room is already in operation, you will probably 
not make many changes until you have had time 
to study the layout thoroughly, but you shouldbe 
looking ahead toward possible improvements and 
toward giving each man a chance for advance- 
ment. 

When you have clearly in mind just what is 
to be done and who is to do it, you are ready to 
tackle the problem of how it shallbedone. This 


involves many factors, not the least of which is 
the physical arrangement of the space at your 
disposal. Don’t overlook the fact that physical 
surroundings have a considerable effect on 
efficiency. How you allot the space andhow you 
arrange the furniture and equipment should have 
their share of your time and thought. 


LAYOUT OF THE ROOM 


Small crowded rooms hinder good work and 
make effective safety practices difficult. Fifty 
square feet of floor space per man, exclusive 
of storage space, is generally considered a 
minimum in any kind of shop work. Aboard 
ship it may not be possible to allot this mini- 
mum space, but at a shore station it should be. 
Whenever possible this should be increased. 
Rooms with a length to width ratio of approx- 
imately 2:1 are considered more desirable, 
because it is easier to arrange equipment ef- 
fectively and to obtain efficient distribution of 
light. 

Keep in mind that, if possible, drawing tables 
should be arranged so that the light comes from 
behind the man working at the table or over his 
left shoulder. North-side windows are best for 
admitting daylight in the northern hemisphere. 
It is important that the lighting in the room is 
adequate, both as to quality and intensity. How- 
ever, take care to avoid placing working areas 
in positions where they will be subjected to the 
glare of direct sun-light. An important factor 
to consider is the conservation of vision, since 
excesSive light, as well as inadequate light, 
induces severe eyestrain., Usually excellent 
artificial lighting is achieved by the use of 
portable adjustable lamps, whichcan be clamped 
to the drawing table and moved so that the light 
falls in such a way as to minimize shadow and 
glare, 

When you arrange the drafting room, try to 
separate work areas and storage space. Keep 
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materials and instruments which are not in use 
in easily accessible cabinets, and see to it that 
it is not necessary for someone to walk around 
a man who is working in order to reach them. 
Keep prints where they can be reached quickly 
by any authorized person. Locate reproduction 
equipment in a separate room if possible. 

Aboard ship, of course, you are likely to find 
many limitations necessary, besides the obvious 
one of space. In positioning equipment in а 
shipboard drafting room, keep in mind the pitch 
and roll of the ship and the possible effect on 
materials and equipment. 

It is often a good idea when you plan the 
placement of equipment to draw up a plan of the 
available space to scale. Then think through 
the various operations from the point of view of 
efficiency and that of speed. When you place 
each piece of equipment on the plan, think how 
it will be used, the steps involvedinits use, and 
the amount of noise or disturbance which may 
be caused. 


MAINTENANCE 


Analyze the different jobs required to keep 
the drafting room and its equipment in shape to 
(1) get the job done quickly and (2) create habits 
of orderliness and cleanliness in the men. It is 
your job to assign these jobs and to see that 
things are kept up to snuff. 

It is always important to see that equipment 
and instruments are kept in good condition and 
to impress this fact upon the men under you. 
Bad equipment and instruments mean ineffi- 
ciency. Any Illustrator Draftsman worth his 
salt sets a high value on good work habits and 
care of equipment. Even a striker should have 
begun to feel a professional pride in keeping 
equipment clean and in good working order. 

Because little actual maintenance is per- 
formed on any major equipment in the graphic- 
drafting shops ashore, most such work is con- 
tracted out to the manufacturer’s representative. 
However, it is still essential to initiate pre- 
ventative maintenance programs, 

The value of any item of equipment is meas- 
ured in terms of its ability to perform as de- 
signed when the occasion demands. Regardless 
of the cost of designing a piece of equipment 
and putting it into operation, it is valueless if, 
because of faulty maintenance, it is not ready 
when needed. 

Maintenance may be divided into two general 
categories; preventive maintenance and correc- 


tive maintenance. Because corrective main- 
tenance entails correcting existing or probable 
deficiencies, the amount of corrective main- 
tenance depends on how well preventive main- 
tenance has been performed, for preventive 
maintenance is designed to forestall or forewarn 
of impending trouble. Preventive maintenance 
includes regular and systematic lubrication, 
routine tests and inspections preoperative and 
postoperative checkoffs maintenance of records 
and advance planning. 

The maintenance of most Navy equipment 
and machinery is described in technical manuals, 
ordinance publications, cognizant bureau man- 
uals, or other manuals. But to make certain 
that all instructions are complied with, it is 
necessary to devise maintenance schedules. In 
their simplest form, these are merely checkoff 
lists that show when certain tasks should be 
accomplished. This may be all that your ship 
may need to remain in an efficient state, but if 
you need a more complete system of preventa- 
tive maintenance, see Military Requirements 
For PO 1 & C, NavPers 10057-A, chapter 5. 


ORGANIZATION OF PERSONNEL 


If the number of draftsmen assigned to an 
activity is small, there is no need for an elabo- 
rate organization. Each man will have to doa 
variety of jobs and will usually do all the work 
on one drawing himself, carrying it through 
from its inception to its finish. 

If there are a number of Illustrator Drafts- 
man and a number of different types of projects 
assigned, it is best to organize the men into 
sections. 

If your graphic-drafting room includes a 
number of rates headed by achief, the chief may 
designate а DM1 as an assistant. 

If there are a number of sections, the man 
with the highest rate in each section may be 
placed in charge. Іп this case, the chief may 
give him the work assignments and instruction, 
and he may make most of the assignments to 
individuals in his section. 

If your graphic-drafting shop is required to 
perform large amounts of line drafting, there 
should be at least one man who is assigned as 
the detail draftsman. 

Your detail draftsmen need to be, primarily, 
good draftsmen. They must be able to select 
views to the best advantage andto arrange views 
and notes on the drawing sheet so that they are 
both neat and easy to interpret. Letter and line 
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work must be neat and of a quality that will 
reproduce clearly. A detail draftsman must be 
very familiar with JAN and MIL standards, as 
well as with the required standards of the partic- 
Шаг activity where he is billeted. А partial 
list of up-to-date MIL standards may be found 
in chapter 7 ОМ ЗЕ 2 NP10469. 

You may want to assign routine tasks to 
to specific men, usually strikers or DM3s so 
that they may gain the experience. Among the 
jobs that can be assigned to men with little 
illustrator draftsmen experience are theopera- 
tion of reproduction machines and equipment; 
projectors and cameras; mechanical lettering 
sets and machines; ог ‘they can maintain files 
or execute simple tracings of line drawings or 
line illustrations. Men in charge of files do not 
have to be expert illustrator draftsmen, but 
nevertheless they have a very responsible job. 
For efficiency in training and for the best 
morale, maintain enough rotation to allow each 
man to get the experience requiredfor advance- 
ment in rating. 

Another extremely important reason that 
each and every man be thoroughly trained in his 
rating is that it will serve to prevent work 
stoppages because of absence of a key man. 
Transfers, leave, hospitalization, and various 
other happenings cause frequent changes of 
personnel in the Navy. It is necessary at all 
times to be prepared for such eventualities by 
keeping your men trainedto replace one another. 
It may sound improbable, but it's notimpossible 
for a DM3 or even a striker to wake up some 
morning and find himself in charge of a shop 
where yesterday а СРО, ora POl1 was in charge. 
Today's striker and PO3s are tomorrows CPOs 
and leaders. It is your responsibility to see 
that they are properly trained and able to take 
over these positions of the future. 

If the drafting room is large, an organization 
chart may serve to make its operations and the 
lines of authority more meaningful to the men 
involved, as well as to outsiders. Occasionally, 
a flow chart may be of value. As far as prac- 
ticable, it is best to make organization charts 
conform to the standard format described inthe 
Department of the Navy Organization, NavExos 
P-861 (6-62). 

Once you get an organization on paper, it is 
easier to see how it functions. It is also easier 
to see organizational weaknesses as well as 
strengths. Thus, the chart may serve asa basis 
for planning a reorganization. If a system you 
have devised fails to work as efficiently as 


you had expected, the only thing to do is to 
change it. Ц is the mark of а wide-awake 
supervisor that he keeps his mind open to the 
possible need for changes and makes them when 
they seem desirable instead of continuing a 
practice just because ''it has always been done 
that мау.” 

Frequent reorganization of procedures, how- 
ever, usually indicates that the originalplanning 
was faulty and can be regarded as a reflection 
upon your abilities as a supervisor. So use 
your head in the beginning and save not only 
your feet, as the saying goes, but also your face. 


REPRODUCTION ROOM 


Regardless of the type of reproduction ma- 
chine used, it should be positioned in the room 
in such a manner as to ensure the best possible 
ventilation. Its position in relationto the source 
of light is less important. If possible, the ma- 
chine, especially if ammonia fumes are used 
in the developing process, should be set against 
an outside wallor bulkhead. If this is not pos- 
sible, an exhaust tube should be used. With the 
diazo process, ventilation should be as good as 
possible throughout the room, since the prints, 
even after they emerge from the machine, are 
saturated with ammonia fumes. Also heat is a 
factor to reckon with, no matter what type of 
machine is used. 

Before the machine is operated and even 
before it is positioned, if it is a new one, the 
manufacturer's instruction book which is pro- 
vided with it should be studied carefully. These 
instructions should always be strictly adhered 
to, not only for the most efficient operation of 
the machine but also to ensure the safety of 
personnel. Safety is an especially important 
factor in connection with the developing solu- 
tions used. 

When the reproduction room is aboard ship, 
and there is a photographic laboratory also 
aboard ship, it will have a dehumidified, cooled 
storage area. If possible, all supplies of sen- 
sitized paper and other materials for the re- 
production room should be kept in this photo 
supply room. | 

When materials are brought into the герго- 
duction room, they should be stored in a light- 
tight space to preserve the sensitivity. Usually, 
the original containers are light-tight and it is 
best to keep the materials in them. It also good 
practice to mark paper supplies so as to keep 
using the oldest stock before using newer stock. 
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Chemicals used in developing solutions are 
usually received in powder form. They should 
be stored like the sensitized materials in the 
photo supply room. Only as much developing 
solution as is necessary for immediate use 
Should be mixed at any one time, since all 
developing solutions contain acids or form 
poisonous fumes which are detrimental to any- 
one coming in contact with them. 

Ammonia is usually received in nonshatter- 
able bottles packed with excelsior in wire con- 
tainers. If the ammonia container is not of this 
nature, the ammonia should be transferred to a 
better container. The fumes from ammonia are 
very powerful and may temporarily blind anyone 
exposed to them even briefly. 


SUPERVISION 


One requisite of good supervision is that the 
supervisor know what is going on in the office. 
This sounds obvious, but there are supervisors 
who make the mistake of thinking that whenthey 
have assigned a job, they can forget all about it 
until the finished work is produced. In some 
cases, of course, with men whose abilities and 
methods of working you know well, you can 
actually dismiss thought of a piece of work once 
it is assigned. A good supervisor knows which 
men can be relied upon to proceed on their own 
and which need closer supervision and direc- 
tion. 

If you are doing your supervisory job con- 
Scientiously, you can often prevent a mistake 
from being made or halt an incorrect procedure 
before it has gone far enough to make trouble. 
You can prevent your staff from forming bad 
habits and at the same time teach them good 
ones. Just the fact that you are paying attention 
to what they do has a salutary affect on the 
atmosphere in the office. 

Be careful, however, how you supervise. It's 
a curious thing that while most of uslike to feel 
that our seniors know what is going on, we 
Strongly resent the sense that someone is 
watching our every move. We especially recent 
being watched if we think the watcher is con- 
stantly looking for something to complain about. 

One common mistake is to do a great deal of 
observing but apply very little thought to what 15 
observed. Ап excellent supervisor often gets 
more out of a brief, casual visit than another 
would get from standing around an hour watching 
the man at work. This is because he makes 
a practice of knowing as much as possible about 
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each man and, when he is near him, he really 
concentrates on what the man is doing and how 
he is doing it. He usually adopts a casual man- 
ner to save the man from embarrassment, but 
there is nothing casual or careless about the 
supervision he is exercising. 

Another mistake is in being so quick to offer 
adverse criticism that, whenever you are around, 
men expect trouble. This type of supervision 
creates hostility and stirs up such an atmosphere 
of nervous apprehension that it actually causes 
mistakes which otherwise would not have oc- 
curred, People do their best work when they 
feel that the supervisor trusts and respects 
them and that he is present mainly to give them 
help and needed direction. 

Of course, supervisors must criticize what 
the men under them are doing, but there are 
ways and ways of criticizing. Before you offer 
an adverse criticism, always make sure that 
you have the whole picture. It never hurts to 
ask а few questions before you comment. Тһе 
answers may change the nature of your remarks 
considerably. Again, it is a good idea to keep 
the situation as casual as possible and avoid an 
attitude of accusation unless youare certainthat 
you have reason to accuse. 

Avoid, if possible, the type of criticism 
which merely condemns. Even if you see one of 
your men doing something entirely wrong, your 
purpose is not merely to stop him but, at the 
same time, to start him doing the thing right. 
So instead of saying, ‘‘Don’t do that;" say, 
“This is Ше way to do it," or better still, 
** Wouldn't this be a better мау?” 

Most workers mean to do their jobs well 
most of the time. If youstart with this assump- 
tion, you will find that you have ranged yourself 
on the side of the worker rather than against 
him. If you take it for granted that he means to 
do well and you can offer him help in doing 
better, there is no need for him to fear you or 
feel antagonism toward you. Don't make the 
mistake of trying to explain this to the man. 
Just adopt a spirit of helpfulness as your funda- 
mental attitude and make it a basis of your 
comments and actions. Most men will sense 
your attitude and respond to it. 

When you have given criticism, you should 
carry through to see that your directions are 
being followed. Again, don't be too fussy or 
obtrusive about it, but be sure that you do the 
necessary checking. Expect cooperation from 
your men. Usually that expectation on your 
part will be enough to ensure compliance with 
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your instructions, but if you find that your 
directions have been disregarded, take action 
promptly. 

Even more important than knowing how and 
when to deliver adverse criticism is the art of 
giving praise and encouragement. One valuable 
way to encourage people is to listen to their 
suggestions for improvement and to ask them 
from time to time for their opinions on specific 
problems. 

If you use an idea that originated with one 
of your men, be sure that your seniors learn 
that it was his idea. Don’t succumb to the temp- 
tation to take the credit yourself. Even if you 
added something to the man’s original sugges- 
tion, it is better to give him the credit. If your 
men are taking sufficient interest in their work 
to offer useful suggestions, your seniors will 
credit you in turn with a good job as a super- 
visor. 

If you can let а man try out his ideas without 
Slowing or affecting the accuracy of important 
projects, this course is often useful. Whether 
the experiment is a success or a failure, the 
man will have learned something. Moreover, he 
will realize that you are open-minded and when 
you do have to veto one of his suggestions, he 
will accept your decision with better grace. 

If you really like people, you will enjoy seeing 
them progress. The small type of mind, the 
kind that is afraid to trust its own powers, has 
to keep other people under. On the other hand, 
most of the world’s great men have had pupils 
who surpassed them in some respect. A real 
leader is always glad to help others develop 
their abilities. 

For more on supervision, re-study chapter 


1, Military Requirements For PO 1 & C Nav- 
Pers 10057-А. 


ASSIGNING WORK 


One of the most important functions you will 
have is that of assigning the work to men who 
can do it. In order to be able to do this, you 
must understand the work; you must know exactly 
what you are asking a man to do and how it should 
be done. You must also know the man. 

A man may be good at one thing and not at 
another. He may be able to work wellon a 
project that requires cooperation with other men, 
or he may work best alone. All of these things, 
the varied aspects of his personality and char- 
acter, should be taken into consideration in as- 
signing the work. 


As a DM1 or ОМС, the chances аге that you 
will have had experience with most of the work 
that is done in a Navy graphics-drafting room. 
At one time or another, you will have had to sit 
down and do a drawing like the one you will be 
assigning to a man under you. Orif you haven't 
had the experience yourself, you probably sat 
beside a man who did, and if you were alert to 
your opportunities, you profited by his ex- 
perience. 

But there is more to it than that. You must 
learn, in any administrative position, to be able 
to think through the job without ever actually 
putting anything on paper. You must be able to 
foresee all the steps necessary to do the job in 
order to make sure that (1) you get all the in- 
formation needed for the job from the officer 
who requests it and (2) you can pass this on to 
the man to whom you assign the job. 

Suppose that an officer calls you in and gives 
you a sketch which is to be made up as a finished 
drawing. Don’t try to impress him with your 
eagerness. Study the sketch carefully. Jotdown 
information on the title, scale, use, etc. Check 
to be sure that allthe pertinent dimensions or 
colors requested are indicated and that all in- 
formation needed to make the object is available. 
The Illustrator Draftsman must always do more 
than make a drawing; he must be prepared to 
think through the manufacturing or construction 
process as well. 

Ask all the questions you can think of at the 
first interview. Better to overly question the 
assignment at this stage than to return several 
times seeking answers that should have been 
covered in the first interview. 

The next step is the actual assignment, This 
step often includes on-the-job training. If a 
man has not done the type of work before, you 
must explain every step to him if you want the 
job done well. Be sure that you explain the 
purpose of the job, the steps by which it may be 
accomplished, and all pertinent details. 


TRAINING YOUR STAFF 


Your first responsibility in training your 
men is to learn how much each understands 
about his job. If he is not trained, you or the 
petty officers under you must train him as 
quickly as possible. If he is partly trained, you 
should see that he gets the necessary instruc- 
tions and experiences to round out his knowledge 
and skills. You should provide him with the 
appropriate training manuals and supplementary 
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courses, and you should give him opportunities 
for practice. 

Adopt the principle that every billet is the 
stage in training for a more responsible one. 
Applied to your own career and to those of your 
men, this principle will encourage continued 
study and efforts to improve. The Manual for 
Navy Instructors, NavPers 16103-C, contains 
some valuable hints on training that can Юе 
adapted for use in an in-service situation. 

More information on training may be found 
in Military Requirements For PO 1 & C Nav- 
Pers 10057-C. It also explains the necessity for 
keeping up with new developments and contains 
an up-to date list of sources of information on 
leadership. 


CHECKING 


Accuracy is one of the most important jobs 
in the drafting room. Ensuring it is the re- 
sponsibility of the petty officer in charge, but 
he may assign the checking function to the second 
in command. A checker should be thoroughly 
familiar with both the established line drafting 
standards and the standard techniques for rend- 
ering illustrations іп any medium, and shop 
practices, and he should be a person whois able 
to concentrate and has a high regard for 
thoroughness. A thorough job of checking may 
take considerable time. If a checker is very 
thorough, the man in charge may need to give 
only a cursory check, but since he must sign 
his name on the drawing or illustration before 
he turns it in to the officer-in-charge, he had 
better be sure that it has been thoroughly 
checked. 

When a detail drawing is assigned, the DM 
may be given a sketch indicating the type of 
drawing required and the views to be shown, or 
he may be given a layout. If the drawing is to 
be made from a layout, the layout should be 
checked before the drawing is started to be 
certain that the part has been properly designed 
and that the best materials and best method of 
rendering or reproducing have been determined. 
Too often this is not done, and errors are dis- 
covered when the drawing is almost completed. 

When a drawing, or illustration is to be 
checked, a print of the drawing is usually made. 
On this print, the checker can note the correc- 
tions. Thus the original drawing does not have 
to be marked up or handled excessively. When 
the DM has made the corrections on the original, 
the checker can compare it with the check print 


to be sure that all of the corrections have been 
made. If there are further errors, the checker 
can use a different color of pencil to indicate 
them on the print or a new print can be made 
from the original. This primarily covers line 
type drawings, but a similar system of checks 
should be done on all illustrative type drawings. 

In order to do a thorough job of checking, a 
checklist is advisable. The following checking 
procedure, though most applicable to mechanical 
drawings, may with few alterations be applied 
to any type of drawing. 

First ask yourself whether the drawing fits 
іп the over-all pattern. For example: · 


1. Will the drawing reproduce? Will it be 
possible to make prints or other copies from it? 

2. Are the line weights such that they will 
reproduce well? 

3. Does it meet MIL-STD requirements for 
format? Is the drawing size correct? Are the 
headings and boxes properly placed? 

4. Has proper reference been made toother 
drawings? 

5. Does the drawing carry the correct draw- 
ing number? 


Then ask yourself whether the proper meth- 
ods of representing the object have been used 
and if the drawing shows Ше job and how it is to 
be done properly. 


1. Is the method of projection the proper one 
for the job? 

2. Are the views adequate to clearly show 
all the information necessary and are they ar- 
ranged properly? 

3. Are sectional views constructed correctly 
and is the section lining correct? 

4. Are the line conventions and symbols 
consistent with JAN and MIL-STD requirements? 

5. Is the proper drawing scale used? Also 
is that scale properly indicated on the drawing? 

6. Is the drawing drawn to scale? Whena 
drawing has been revised it may no longer be to 
scale, but this should be indicated by an under- 
lined dimension and a note in the revision block. 

7. Do the dimensions agree with Ше original 
layout or information? 

8. Do thedimensions agree with correspond- 
ing dimensions on adjacent parts? 

9. When the dimensions carry tolerances, 
are the tolerances correct to give proper 
manufacturing tolerances and allowance for 
fits? 
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10. Are the dimensions properly indicated 
so that the man using the drawing will need to 
do an absolute minimum of addition and sub- 
traction? 

11. Are there enough dimensions shown so 
that the job can be done? Note also that dimen- 
sions should not be repeated unnecessarily, 
because there is the danger of one being revised, 
while the other is left unchanged. 

12. Are all necessary explanatory notes 
given and are they properly placed? 

13. Are all figures and letters properly 
formed? 

14. Are standard terminology and standard 
abbreviations used? 

15. Is the kind of material of each part 
specified? 

16. Are the numbers required of each part 
given? 

17. Is the finish specified where it is needed? 


When you are checking castings or machine 
parts, refer to a handbook for further points to 
check. 


REVISIONS 


Revisions of line drawings are made only 
when someone in authority has requested them. 
If when the drawing is used, something proves 
to be incorrect, or if improvements are sug- 
gested, a drawing will usually be revised. Re- 
visions must always be properly indicated in 
accordance with MIL-STD 24. 

The real purpose of the change column is to 
Show how the drawing appeared before it was 
revised. For example, suppose that a dimen- 
sion was 2 inches and is changed to 3 inches. 
The change column should carry the old and the 
new dimension, with the new dimension also 
appearing on the drawing. Also if something 
is added to the drawing, a note should be made 
of the addition. The revision block serves as a 
means of recording experience. 

When it is necessary to make erasures on 
the original drawing, turn the paper over and 
erase on the back of the sheet. This has two 
purposes. First, dirt may have collected onthe 
ridges formed where lines have been drawn on 
the face of the drawing and this dirt can be re- 
moved by erasing. If the dirt is left on the 
drawing, it will print, even though the line has 
been erased on the face of the drawing. Second, 
the pressure of the eraser on the ridge bends 
the surface back into place, eliminating the old 


indentation and preparing the surface of the 
face of the drawing to receive new lines. 

When an erasure is made on the face of the 
drawing, it must be checked to be sure that 
something besides the area to be revised has 
not been erased accidentally. This may happen 
even when an erasing shield is used. Anything 
erased by accident must be replaced. 

When a revision is made, the style of the 
original drawing should be matched as closely 
as possible. For example, slanted letters should 
never be added to a line of vertical lettering, 
and line weights should be as close tothe origi- 
nal line weights as possible. 

Ordinarily, it is not necessary to change the 
lines of a drawing if adimensionis merely being 
changed. In this case, the old dimension is 
noted in the change column, and the new dimen- 
sion is underlined to show that the line it refers 
to is not to scale. 


PLANNING AND ESTIMATING TIME 
AND MATERIALS 


As the PO in charge of an office, shop or 
section, it will be your responsibility to accept 
the work requests and assign the jobs to your 
men. You will be the one who decides when the 
work is to be completed. Of course, your de- 
cision will be based on the information given to 
you by the requesting authority. In making this 
decision, you must first of all be familiar with 
the type of work being requested, the type of 
medium to be used in its completion, type of 
possible reproduction desired, and most im- 
portant of all, you must know the capabilities 
of your men and their ability to complete the 
assignment. 

What is planning, estimating and scheduling? 
Well, planning may be defined as ‘‘the process 
of determining requirements and devising and 
developing methods and schemes of action for 
the execution and completion of a project or 
work request." The success of any project 
depends to a great extent upon the amount of 
detail and care taken in planning it. Do you re- 
member the phrase ''There's never enough time 
to do the job correctly to begin with, but enough 
time to re-do the job because it wasdone wrong 
in the beginning." Do not run your shop on the 
theory that its good enough for Government 
work. In relationship to the amount of time 
alloted to you to do the jobs, only the best, 
absolute best work should ever come from your 
shop. 
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Estimating may be defined as ‘‘the act of 
determing the size and kind of work to be per- 
formed and determining the quantities of work 
elements, materials and man-hours needed to 
complete the tasks.’’ The first thought you 
probably would have after being advised of a 
work request is ‘‘what size and finish is it to 
have? Who is to be assigned to it? How long 
should it take him? Willany reproduction equip- 
ment be sufficient to do the job?’’ These are 
some of the typical thoughts that may run 
through your head upon being given a request 
for any particular assignment. 

Most assignments coming through your shop, 
will require the expenditure of supplies. Be- 
cause of this, you will be required to make a 
material estimate which is defined as “а listing 
and description of the various materials andthe 
quantities required to construct a given pro- 
ject." It will be your responsibility as an ех- 
ample, to estimate the approximate amount of 
sensitized material for a given period, so that 
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too large a quanity won’t be ordered and pos- 
sible waste of excessive material 15 avoided. 
Further, you don’t want to give an assignment 
to one of your men and expect it to be completed 
when you haven’t enough material on hand to 
finish the job. In ordinary supplies for your 
shop, as the leading P.O., it is your respon- 
sibility to have on hand sufficient quantities to 
accomplish the jobs assigned to your shop. 

As you can see, estimating time and material 
for any job is no more than taking the time to 
think the job out, make proper assignments 
according to the ability of your personnel to 
complete the job, assign enough material for the 
completion of the job, and keep an account of 
the material being used so that it can be re- 
plenished properly and in time before supplies 
run out. 

It is impossible to predict here what your 
requirements will be, because each command 
and each graphics-drafting shop's functions 
are different. 
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СНАРТЕК 3 
FILES AND PICTURE MORGUE 


Since there are no two graphic art shops 
alike in the Navy, and no two shops have the 
same requirements, no hard and fast rules can 
be laid down concerning filing. A filing system 
must be established to fit the needs of the 
activity using it. This chapter contains sug- 
gestions on setting up files; describes the 
standard filing equipment available; and pro- 
vides information on recordkeeping. 


FILES FOR SECURITY 


The Department ofthe Navy, Security Manual 
for Classified Information, OPNAVINST 
5510.1В, defines the element of security for 
various stowage containers used for classified 
material. In determining the security of file 
cabinets, three factors are considered: (1) 
portability, (2) ease or difficulty of opening 
by unauthorized persons, and (3) fire resistance. 

A portable cabinet offers little security 
because it can be carried away by a thief and 
opened at his leisure by whatever methods 
are necessary. 

Combination locks, in general, offer greater 
security than key locks. Some key locks are 
harder to pick than others, and by the same 
token some combination locks are harder to 
pick than others. 

Wooden cabinets have little security value. 
They offer poor protection against either un- 
authorized entry or fire. Metal cabinets offer 
more protection than wood, but vary in degree of 
security according to the thickness of the metal 
and the sturdiness of their construction. In a 
series fire, the contents of all but the heaviest 
may be charred. Vaults are the most secure, 
but they also vary in degree of protection 
against both entry and fire. 

The above are principles to be considered 
in connection with the use of files for clas- 
sified matter. For more details, or to determine 


whether security is adequate in any specific 
case, you should consult the Security Manual. 


STANDARD FILE EQUIPMENT 


Because material usually should be filed 
without folding, the file cabinet size will be 
determined by the size of the individual sheets, 
photos, or cards to be filed. The drawer or 
cabinet should be just a little larger than the 
material to be filed. It is a waste of space 
and material to use a cabinet larger than needed. 

Line drawings are usually filed for safe- 
keeping in sectional steel or wooden cabinets 
with shallow drawers, such as the one shown 
in figure 3-1. Drawings may be placed in the 
drawers of these cabinets so that they lie 
flat, or if drawings are large they may be 
rolled in cylindrical map cartons and the 
cartons placed in the drawers. (See fig. 3-2.) 

The letter size cabinets are ideal for filing 
mounted transparencies which are usually 81/2 
x 11, Five-drawer cabinets should be used 
whenever possible because they contain more 
filling space than four-drawer and occupy the 
same deck space. 


Compressors 


File drawers should be equipped with ad- 
justable backstops called compressors. (See fig. 
3-3.) These are necessary for keeping the 
material upright when there is only small 
amounts of material in the drawer. Care must 
always be taken to prevent any of the trans- 
parency mounts from bending or bowing. И 
a transparency mount is bowed, it will not 
lay flat on the projector and will not project 
properly. 
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45.298X 
Figure 3-1.—Sectional filing cabinet. 





149.1 
Figure 3-2.— Cylindrical map carton used in 
filing drawings. 


Card Files 


In some shops, you will use cardfiles. These 
have their own special cabinets of appropriate 
size. 


Visible Files 


Visible files of various sizes and kinds 
are now common in many shops. А visible 
fille is one in which cards, sheets or strips 
of paper are so arranged that the margins 
of all can be seen at once and the data on 
them read with little handling. These visible 
files are excellent for a locator system for 
material information. Examples of visible files 
are shown in figure 3-4. Visible files allow 
the man in charge of the files to locate any 
piece of material almost instantly, if the ma- 
terial is filed correctly. Once a piece of 
material is filed in the wrong place, it is as 
good as lost. 

Figure 3-5 shows an example of how a 
visible file card may be made up. You see 
that each card contains a subject heading. 
In this case it's SHIPS, which is further sub- 
divided into SUBMARINES and the class of 
submarine, This card, at a glance, shows the 
searcher every piece of material оп the 615 
class Polaris submarine that the command 
has available. It also shows if reproductions 
have been made of any particular piece and 
in what medium the reproduction was made. 
The searcher sees that there are nine pieces 
of material available, what view each one shows, 
if it is classified or non-classified, when 
it was made, and if it's in color or not. 

At a glance at the File Number column, the 
searcher can see that number 4 was originally 
color art, meaning original art of the subject 
in color, and that the SF (see legend) indicates 
it can be filed in a standard file cabinet. 
Glancing at the next column, the searcher 
instantly knows from the SL legend code that 
a 35-mm slide has already been made of this 
original art and that it is in a 35-mm slide 
holder under number 22063-1, the 1 after the 
original file number meaning reproduction of 
original. Looking at number 2 we see that 
we have a black and white photograph of a 
submarine surfacing, the original photo is in 
the standard file cabinet, and that a trans- 
parency reproduction has been made of the 
original, and it, too, is in the ‘standard file 
cabinet, filed along with the original photo. 

Figure 3-6 shows a typical file drawer and 
its breakdown. Tab identification dividers should 
be inserted every so often to identify areas 
more quickly and to narrow the area of search, 
Tab identifications are recommended for every 
25 to 50 pieces of material. Figure 3-7 
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Figure 3-3.— Filing drawer with compressors used for filing “А” and “В” size drawings. 
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6.16 
Figure 3-4.—Examples of visible files. 


shows a typical dust cover, and how it may 
be marked, (Dust covers should be placed over 
ALL material to protect it.) The dust cover 
should carry the file number, date made, 
identification such as ship, type and what 


reproductions have been made of it, if any. 
This same information should appear on the 
back of the material to ensure its not being 
lost, or mistakenly filed because the person 
filing couldn’t properly identify it. 

Figure 3-8 shows a typical 35-mm slide 
storage container. These slide storage con- 
tainers are available in assorted sizes, and 
the needs of your command and the availability 
of the containers in different areas will de- 
termine which you will use. Using a container 
that holds 100 slides, you can see from figure 
3-8 that all material must be correctly refiled 
after it is handled. 


MICROFILM 


The objectives of microfilm are to (1) speed 
administrative processes, by rapidly and ac- 
curately recording data either from conventional 
records or mechanical devices, (2) provide 
paper and film reproductions when it is de- 
termined that a microfilm method is more 
economical than other reproductive processes, 
(3) provide an inexpensive method for duplicat- 
ing vital records for security purposes, and to 
(4) save space and equipment by reducing 
original records to microfilm size. 

Microfilm is available in four sizes: 16-mm, 
35-mm, 70-mm, and 105-mm. Compared with 
the 16-mm microfilm, the 35-mm film is 
larger; therefore, it provides a better re- 
production of engineering drawings. A vary- 
ing number of drawings can be photographed 
on one reel of 35-mm film, depending on the 
size of the drawings. (See fig. 3-9.) In order 
to view or read drawings on a reel of film, 
you need some type of projector, either a port- 
able 35-mm projector (fig. 3-10) ог а reader. 

With the 70-mm microfilm, used by intel- 
ligence personnel, large sizedrawings can be 
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Figure 3-5.—Sample card for visible file. 
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6.17 
Figure 3-6.—Standard {Пе drawer showing tab 
identification positions. 149.3 


Figure 3-7.—Dust cover. 





149.4 
Figure 3-8.—Typical 35-mm slide storage container. 
reproduced as individual frames ог slides ever, it is still best to place the microfilm 
which can be inserted in a regular paper en- in a reader. 
velope and kept in an ordinary file. When The 105-mm film is the size microfilm used 
held up to the light, this large microfilm can by the Facilities Engineering Command for re- 
ordinarily be read with the naked eye. How- producing larger drawings or maps. 


20 


ge PFP eí -yp 


м 4. Lag C», гә- д 





Chapter 3—FILES AND PICTURE MORGUE 








, 
Š D 


149.5Х 

Figure 3-9.—Two rolls of 35-mm microfilm 

containing over 1200 24-inch by 36-inch 
drawings. 


The advantage of microfilm is that several 
reels duplicating thousands of drawings take 
up very little space. (See fig. 3-10.) For 
repair ships or submarine tenders, which must 
carry the plans of all ships they service, 
this saving of space and weight is important. 
A man working on one of these ships may be 
required to refer to only a single dimension. 
He can place the microfilm reel in the projector, 
locate the drawing, and read the dimension. 
If he needs to study a detail of the drawing 
or work with it for a longer period of time, 
an enlarged photographic reproduction can be 
made, using the microfilm as а negative. 
This reproduction will be clear enough for 
most purposes. If he wants to order a print 
of the drawing from the support headquarters, 
the microfilm serves as an index, giving the 
drawing number and title, so that he can 
order the exact drawing he needs. An index 
for locating desired drawings on microfilm 
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is included with each set of film, either as 
a separate reel or as a part of the first reel 
in each set. In addition to being microfilmed, 
a voluminous index may be reproduced on paper 
in book form for convenience in use. 

Depending upon the purpose for which it 
is used, microfilm of drawings has many 
advantages and some disadvantages. Micro- 
film is not intended to replace the need for 
original drawings, especially where such draw- 
ings are modified and kept up to date over 
long periods of time. When drawings are filmed 
on continuous reels, corrections can be made 
by cutting out superseded drawings and insert- 
ing revised ones. However, when such correc- 
tions become numerous this methodbecomes im- 
practicable, and it is usually discarded in 
favor of aperture cards. (NOTE: These cards 
are discussed later in this section.) 

One method of filming drawings which 
permits corrections easily at any time is that 
in which the drawings are filmed on continuous 
reels and later cut up into individual slides. 
However, this method has one disadvantage in 
that it consumes considerable time in cutting 
the film into individual slides, inserting the 
slides in transparent protective envelopes, and 
assembling them in sequence sothat any desired 
drawing can be located quickly. 

The Navy has replaced conventional paper 
engineering drawings with microfilm aperture 
cards on some ships. As a result, the ships 
are able to carry engineering drawings of 
their systems with a minimum sacrifice of 
space and weight. A опе-іпсһ thick deck of 
aperture cards is the equivalent of 70 engineer- 
ing drawings. In addition, the cards cost less 
than full-sized prints and provide fast, easy 
access to engineering data. 

An aperture card is an electronic data 
processing card with a hole or aperture(s) 
in which a frame of microfilm can be mounted. 
An aperture card contains graphic informa- 
tion identical to that contained in the original 
document with the key for locating essential 
information. Figure 3-11 illustratesan aperture 
card. 

As installations were made or modified, 
it became a tremendous task to determine which 
ships should be given new or revised engineer- 
ing data. To solve that problem, the Navy 
started to use computers to keep track of 
every part in every system on each ship in 
each fleet, Contractors began to submit new 
and revised engineering information on aperture 
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WEIGHT CUBAGE COST 
BLUEPRINTS 901 LB 3580 $ 1702.90 
MICROFILM 16 LB 48 77.30 
PROJECTOR I! LB 56 ACCOUNTABLE 1 
DUPLICATING TIME 


4 


BLUEPRINTS TI HR. 15 мм 
MICROFILM 3HR 30 MIN 


CN 


Gv X 


ADDITIONAL INFORMATION 


N EN 


MANUFACTURER'S STANDARD PARTS DRAWINGS, 
SPECIAL TOOL DRAWING AND PROCESS SPECIFI- 
CATIONS ARE NOT INCLUDED IN THE SET OF 
BLUEPRINTS, BUT ARE INCLUDED IN THE SET 
OF MICROFILM. THEREFORE THE SET OF MICRO- 
FILM REPRESENTS 2,610 ADDITIONAL DRAWINGS 
NOT FOUND IN THE SET OF BLUEPRINTS. 


REPRODUCTION TIME FOR BLUEPRINTS DOES NOT 
INCLUDE FOLDING TIME, BUT THE REPRODUCTION 
TIME INDICATED FOR MICROFILM REPRESENTS 

THE TOTAL TIME CONSUMED IN, (A) PRINTING THE 
FILM, (B) STAMPING THE BOXES AND (C) ENCLOSING 
THE FILM WITHIN THE BOXES. 
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TIME REQUIRED TO WITHDRAW ORIGINALS FROM 
FILE FOR BLUEPRINTING IS 12 HOURS AGAINST ONE 
HOUR TO PULL MASTER NEGATIVE FILM FROM FILE 
FOR DUPLICATION. FOLDING TIME AND COST IS NOT 
INCLUDED FOR THE SET OF BLUEPRINTS. FOLDING 
COST IS FOUR CENTS PER PRINT. 
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Figure 3-10.—The size, weight, and cost of full-size duplicates of plans for an airplane, compared 
with microfilm reels duplicating the same plans andthe projector to enlarge them. 


cards. The data are fed into a computer, which 
automatically determines distribution require- 
ments into new cards. These cards, in turn, 
are used to control and direct the reproduction 
of the required number of duplicate aperture 
cards for distribution to the ships at sea. 


The ability of microfilm aperture cards to 
handle total graphic information, combined with 
the ability of computers to handle quantitative 
indexing information, has resulted in some of 
today’s most efficient and extensive informa- 
tion management systems. The aperture card 
is an accepted and rapidly growing tool of 
information management, It is used to record, 
retrieve, and reproduce records and docu- 
ments throughout business, industry, govern- 
ment, and education. 


FILING DRAWINGS, DUPLICATES, 
AND DATA | i 


Master drawings, tracings, phototracings, 
or reproducible copies must be filed so that 
they receive maximum protection and are also 
readily accessible. A drawing is filed by its 
drawing number. All engineering drawings made 
in Navy drafting rooms or by private firms 
contracting to furnish drawings or material 
to the Navy are assigned serial drawing num- 
bers. These numbers are lettered on the draw- 
ings in the positions indicated under the dis- 
cussion of the drawing sheet format in chapter 
4, Шизїгаїог Draftsman 3&2, NavPers 10469. 
Each naval systems command assigns its own 
drawing numbers, furnishing the activity prepar- 
ing the drawings with a list of numbers which 
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Figure 3-11.—Aperture card. 


may be assigned as drawings are completed. 
No two drawings should have the same draw- 
ing number. 

_ The naval systems commands publish indexes 
of drawings periodically. In spite of this check 
and doublecheck, two drawings are occasionally 
given the same number, and when this occurs 
the drawing number must be altered on one of 
the drawings. 

Illustrator Draftsmen assigned to a repair 
ship may keep a separate file of drawings 
which they make in the course of their duties, 
assigning their own serial numbers to these 
drawings. 

In some systems of filing, at least one copy 
of each drawing which is altered or revised 
is retained as a matter of record. In other 
Systems, only the latest alteration of any 
drawing is retained and all previous versions 
are destroyed. The latter system of filing 
avoids confusion because only the latest copy 
of any drawing is available for issue. To deter- 
mine the status of a drawing before an altera- 
tion was made, you need refer only to the 
alteration column which should describe in 
detail all changes previously made. 

Withdrawing Master Drawings From The 
File.— Current drawings should be withdrawn 
from the files for the following purposes only: 

l. For duplication by blueprinting, brown- 

printing, or any other process. 


2. For revision. 

Whenever a master drawing is withdrawn 
from the file, a reproducible copy should be 
retained in its place. This copy may be a 
brownprint or any other negative from which 
a duplicate of the drawing can be printed. 


Filing Duplicates and Data 


Reproducible duplicates should be filed with 
the same care that is given to original draw- 
ings. Blueprints or other duplicates from which 
prints cannot be made can be folded and filed 
by number in an ordinary letter file. Filed 
in this manner they are readily accessible and 
are easily kept in order. 

The Navy has a standard method of fold- 
ing blueprints. If you have occasion to fold 
prints or to refold prints that have been folded 
improperly, be sure that the drawing number 
appears on the outside fold in the upper right- 
hand corner. The size when folded should be 
approximately 8 1/2 inches by 11 inches (busi- 
ness letter size) so that it will fit in a standard 
file, With large prints it will be necessary 
to make accordion-pleated folds. In folding 
these prints a folding board of sheet metal, 
plastic, or plywood 8 3/8 inches by 10 7/8 
inches will be of assistance. As a creasing 
device, use a smooth block of wood, metal, 
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or plastic, a glass paperweight, or a steel- 
edged ruler or steel straightedge. 


1, Starting with the side of the print where 
the drawing number appears, make the 
first fold with the print side outward. 
(See fig. 3-12.) 

2. Turn the drawing over and fold the blue- 
print over on itself. (See fig. 3-13.) 

3. Continue until the entire print has been 
accordion-pleated to an 11-inch width. 
The last fold may be less than 11 inches 
wide. 


4. Make 8 1/2-inch accordion-pleat folds in 
the other direction, keeping the drawing 
number on the outside fold in the upper 
right corner. (See fig. 3-14.) 

Usually no тоге Шап опе 

should be kept in the active file. When a 
drawing із revised, all duplicates of the 
old drawing should be destroyed. If there is 


duplicate 





45.300 
Figure 3-12.—First step in folding a large print 
to fit a standard filing cabinet. 





45.301 
step іп making ап 
accordian-pleated fold in a large print. 


Figure 3-13.—Second 





45,302 
Figure 3-14. — Folding the print tothe 8 1/2-inch 
dimension. 


only one duplicate, there is no chance that 
an out-of-date duplicate will be handed out 
for use оп a job. 


Reels of microfilm are assigned what is 
known as a ‘‘reel number’’ which is used for 
identification and filing purposes. Filing is 
done in numerical sequence by reel number. 
When sets of microfilm consist of more than 
опе reel, each reel in the set is assigned 
the same serial reel number followed by a 
separate sub number: -1, -2, -3, -4, and 
so forth, or a sub-letter such as -A, -B, 
-C. Separate sets of microfilm are assigned 
separate reel numbers. 


Data for drawings, including correspondence 
concerning them, should be filed by drawing 
number in a appropriate standard file. Loose 
data and sketches may be inserted in an en- 
velope marked with the drawing number. 


STANDARD SUBJECT CLASSIFICATION 
SYSTEM 


The Illustrator Draftsman may occasionally 
use the Navy-Marine Corps Standard Navy 
Subject Classification System that is described 
in SECNAVINST P5210.11. This instruction 
provides the basic classification structure 
for classifying and filing records. The sys- 
tem covers most subjects found in general 
correspondence and other subject files within 
the Navy and reflect the functions and major 
organizational components of the Navy. 

There are 13 major subject groups under 
the system, each group identified by a 
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four or five numeric code. 


are: 


digit They 


1000 Series Military Personnel 
2000 Series Communications 
3000 Series Operations and Readiness 
4000 Series Logistics 
5000 Series General Administration апа 
Management 
6000 Series Medicine and Surgery 
7000 Series Financial Management 
8000 Series Ordnance Material 
9000 Series Ships Design and Ships Material 
10000 Series General Material 
11000 Series Facilities and Activities Ashore 
12000 Series Civilian Personnel 
13000 Series Aeronautical and Astronautical 
Material 


These major groups are subdivided into 
primary, secondary, and sometimes tertiary 
breakdowns. Primary subjects are designated 
by the last three digits (the hundred group) of the 
code number, secondary subjects by the last 
2 digits, and tertiary breaks by the final 
digit. For example: 


9000 Ships Design and Ships Material 
9600 Electric Plants 
9670 Electronics 
9671 Radio 


Some of the smaller subject groups are not 
subdivided below the primary breakdown, while 
larger groups may have secondary and tertiary 
divisions as needed. 


Name-Title Subject Classification Codes 


One section of the system provides alpha- 
betic or alphabetic-numeric codes for names 
and titles frequently used by the Department 
of the Navy. These codes may be used for 
classifying and filing documents by name or 
Organizational designation. Included are sym- 
bols for fleet organizations, the United States 
Government, foreign governments, commercial 
enterprises and firms; classes of personnel; 
types of naval activities; official symbols for 
classes and types of aircraft, vessels, and 
guided missiles. 

The first letter of the name or title code 
designates the larger organizational group, 
the second or third letters a further break- 
down of the larger group. For example: “МА” 


designates Naval Air Stations. The “М” is for 
Naval Shore Establishment and the ‘‘A’’ for 
air stations. 

An Arabic numeral added to the letter 
symbol further subdivides the code. For ех- 
ample: 


FF Fleets, Forces, Types, Areas and Sea 
Frontiers 

ЕКІ 0.5. Fleet 

FF2 U.S, Task Fleets 


KEEPING RECORD FILES 


The convenient method of filing drawings 
is by serial number in numerical sequence. 
This method permits the filing of drawings in 
a definite location and avoids shifting files to 
make space for drawings having lower serial 
numbers. Later drawings need only be added 
to the file and new filing cases obtained if 
necessary. However, the serial number gives no 
clue to the title or subject of a drawing. In 
order to find a drawing on a particular subject, 
record files are kept in which cards carrying 
the title and the drawing number of each draw- 
ing are filed by subject groupings or by name 
title groupings. 


FILING CARD 


Usualy 3 x 5 cards are used in record 
files of drawings. This card is large enough 
to carry all the information needed concerning 
the drawing, including cross referencestoother 
drawings and to correspondence and data files. 
An example of a record card used by the Naval 
Ship Systems Command (NavShips) is shown in 
figure 3-15. 

The essential information entered on the 
card is numbered in figure 3-15 as follows: 

1. The name of the originating activity. 

2. The drawing serial number. 

3. The drawing title. 

4. The applicable vessel(s) using a partic- 
ular plan under a consolidated index 
number. 

5. The microfilm reel number. 

6. The frame number. 

7. The bureau or NavShips letter number. 

Some activities assign a serial number 
alone or a serial number with a prefix letter 
designating the drawing size. The Naval Ord- 
nance Systems Command, for example, reserves 
separate blocks of numbers for each drawing 
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Figure 3-15, — Card used by NavShips in Ше drawing-record files. 


size, as indicated by “А,” “В,” etc. This 
practice helps in filing these drawings in order 
by drawing size. 


NUMBER FILES 


Besides subject group and name title group 
files, you may wish to keep a drawing number 
file for cross reference. In such a file the 
cards are arranged numerically by drawing 
serial number just as the drawings are filed. 
Cross-reference files by drawing number are 
used primarily for detecting or checking dupli- 
cation of plan (or drawing) numbers. In a case 
where only a drawing number is known, this 
cross-reference file furnishes other informa- 
tion such as title of drawing, kind of drawing, 
availability of drawing, name of activity or 
contractor originating the drawing, applicable 
vessels, etc. 

Since it is important that men working on a 
job be furnished with only the latest revised 
plans, some check should be kept on the loca- 
tion of duplicates, the number available, etc. 
On a repair ship, for instance, several dupli- 
cates of a plan may be needed for use by 
different workmen. Unless an adequate check 
is kept of the location of these duplicates at 
all times, one or more may be misplaced or 
overlooked when a revised plan has been re- 
ceived. The card indexes on such a ship should 


include some provision for noting the location 
of any original drawings and of all duplicates. 
Depending on their context, original drawings 
made on these ships may or may not be sent 
in to the appropriate bureau for filing in the 
central files. 


CHARGING OUT MATERIALS 


When anything is removed from the files, 
a record must be made of its whereabouts. 
For this purpose you should use a FILE OUT 
CARD (NAVEXOS 4178) or a card of your own 
design. A supply of out cards should be kept 
at hand near the files. (See fig. 3-16.) 

An out card must contain adequate identifica- 
tion of material removed, date of removal, 
and person to whom released. If out cards 
are retained after return of the material, the 
date of return should be entered on the card. 

All out cards should be checked periodi- 
cally to note whether any materials have been 
out of the files too long. 


ORGANIZATION FOR DISPOSITION 


How important is the material in your 
files? Important enough that Congress has 
passed laws governing their disposition and 
fixing penalties for their unauthorized destruc- 
tion. These laws apply to all official Govern- 
ment records, including those that are classified. 
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Figure 3-16.—Sample file out card for use іп keeping records of items removed from files. 


The basic legislation covering records dis- 
posal (Records Disposal Act of 1943) defines 
Government records essentially as follows: All 
documentary material, including books, papers, 
maps, and photographs, made or received by 
an agency of the U.S. Government in connec- 
tion with the transaction of public business and 
appropriate for preservation. 

Though sometimes monotonous, all tasks 
connected with files, including their disposi- 
tion when no longer needed, must be taken 
seriously. Since you are responsible for the 
work of junior petty officers and strikers, you 
will many times be directly involved in this 
problem of disposition. 

Decisions whether to save or not to save 
cannot be avoided by simply saving everything. 
Sooner or later, filing cases fill up and some- 
thing has to be done. No matter how firmly 
you believe that if you get rid of the material, 
somebody will want it tomorrow, you can’t 
go on collecting forever. On the other hand 
the ‘‘if in doubt, throw it out’’ school of thought, 
if allowed to operate unchecked, goes to the 
opposite extreme. 

One of your jobs is to be able to tell what 
should be held in the files for a period of time 
and what should, or must, be destroyed or 
transferred for preservation. 

To begin with, it is quite possible that not 
everything in your files is an official document 
and official documents are what we are concerned 
with here. Pamphlets, books, spare copies of 
letters or directives, and what-have-you are 
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sometimes allowed to take up space for long 
periods because nobody has taken the time 
to find out whether they had any value. The 
first step in properly disposing of an official 
document is to recognize one when you See it. 


METHODS OF DISPOSITION 


There are two ways that records and of- 
ficial documents which have outlived their cur- 
rent value my be disposed of: (1) local destruc- 
tion, or (2) transfer for later destruction, 
or, if records are permanent, for preservation. 


Destruction 


Most unclassified records and official docu- 
ments are simply thrown in the trash. How- 
ever, if large quantities are involved, they 
may be sold for wastepaper ог scrapped. 
Classified items must be destroyed in ac- 
cordance with current security regulations. 
Nitrocellulose base film is usually destroyed, 
by burning, since it can be a fire hazard. 
When a state of war exists or when hostile 
action appears imminent, a commander may 
destroy records as an emergency measure. 
Records may be destroyed when their reten- 
tion is prejudicial to the best interests of the 
country or when the space they occupy is 
urgently needed for more important military 
purposes. Inthese cases, the commander notifies 
the Navy Management Office that the records 
have been destroyed. 
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At sea, unclassified records and official 
documents, as well as those classified, should 
be disposed of by burning. Ashore, unclas- 
sified material may be scrapped or sold as 
wastepaper provided it has been either treated 
Or shredded to destroy word content. When 
material is disposed of through commercial 
sources the contract should have a clause 
prohibiting the resale of the material or their 
use as records or documents. 


Transfer and Preservation 


Preservation means indefinite retention of 
material having some value at a FEDERALLY 
AUTHORIZED location. 

Comparatively few documents are actually 
transferred for preservation. Most material 
is authorized for destruction after a definite 
period of time or after a specified event 
takes place. The General Services Administra- 
tion regulates the procedures for the transfer 
and preservation of all records having permanent 
value for administrative, legal, research, his- 
torical, or other purposes. 


PICTURE MORGUE 


One of the biggest assets, you, an Illus- 
trator Draftsman can have, is a good file of 
picture clippings from magazines, newspapers, 
catalogs, books and other printed sources. 
This file is called a picture morgue or ‘‘5сгар’’ 
file. Making such a file is a time-consuming 
job, but you will be surprised at how much 
you wil] learn from this activity and what 
a marvelous timesaver it will become for your 
shop. In addition to being an excellent source 
of information, the picture morgue is a rich 
source of picture ideas. If there is no picture 
morgue at your command now, start one right 
away. If there is one, you must always be add- 
ing to it. 

The job of selecting pictures for your 
reference morgue will help to develop your 
sense of observation. The average person is 
just a casual viewer when he is looking through 
magazines, books and such. The pictures pass 
by, one by one in a constant parade, they are 
only recordings of things and places. But, as 
an illustrator, you should go through these 
publications with a definite purpose in mind. 
You are not just browsing but should be con- 
sidering each picture for a specific place or 
category in your morgue, or in relationship 


to your work, This will heighten your interest 
in the picture and the subject enormously. 
To decide whether a particular picture will be 
useful to you or not, you must study it objectively 
for as long a timeasnecessary forit to register 
in your subconcious mind, Inevitably you will 
retain something of it, and your powers of 
observation will be sharpened. 


HOW TO START A PICTURE MORGUE 


The picture file you start is useful only 
if it is kept as orderly as your regular files 
are. The system described here is very basic, 
but can be easily expanded as material is 
added to it. | 

Because you will want to Ше many pieces 
of material which may be quite small, it is 
best to use lettersize folders which have tabs 
for identification. In this way, all of the ma- 
terial under a particular category may be filed 
together with less chance of it becoming lost. 


Picture Sources 


Magazines, books, and newspapers are the 
best sources for pictures. Almost any magazine 
contains photographs worth clipping. The best 
ones, of course, аге the picture magazines, 
the home and garden, fashion, and travel publi- 
cations. Many cheap and otherwise useless books 
may have pictures you can clip. Newspapers 
are sources for material on current events, 
fashions, auto accidents, sports, political 
cartoon features, and countless other subjects. 


Clipping 


Start by prying out the staples and taking 
the magazine apart. When a picture is too 
large for your folder, fold it with the picture 
Side out. If you cut away any descriptive 
text or if the caption does not identify the 
picture sufficiently, write on the picture such 
information as necessary to identify it. Date 
each picture with both year and month and 
write the publisher’s name оп it 50 you can 
identify its source. 


What to Clip 


You should have clippings on almost every 
subject. You may not be interested in every 
subject the day you clip it, but next month 
or next year you may have to make a picture 
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COLUMN и COLUMN III 


ANGLE - FULLFACE - PROFILE -MATURE - OLD - BEARDED - TOUGH - EMOTION & EXPRESSIONS - POSITIONS 
PEOPLE 
CHILDREN 
MISCELLANEOUS 


UNIFORMS NAVY ENLISTED - ARMY ENLISTED - A.F. ENLISTED - MARINE ENLISTED - OFFICERS - COMBAT UNIFORMS 
COSTUME PERIOD ANCIENT - ISTH CENTURY 4 BEFORE - 16TH CENTURY - 17TH CENTURY - 18TH CENTURY - 19TH CENTURY - 20TH CENTURY 
MISCELLANEOUS ASTRONAUT UNIFORMS - WOMEN'S FASHIONS - CHILDREN'S FASHIONS - ARMOR - ROYALTY - STAGE ACCESSORIES 


NAVY FIGHTER BOMBER - A.F. FIGHTER SOMBER - CARGO - HELICOPTERS - AIRPORTS - PARACHUTES 








ANGLE - FULLFACE - PROFILE - MATURE - OLD - EMOTION & EXPRESSIONS - POSITIONS 





BABIES - BOYS - GIRLS - TEENAGE - PLAYGROUNDS - NURSERY - FURNITURE - TOYS 
EMBRACES - CROWDS - FAMOUS PEOPLE 


AIRCRAFT 
NAVY COMBAT - CARRIERS - CRUISERS - DESTROYERS - SUBMARINES - MERCHANT - OCEANLINERS 


TRANS- 
PORTATION 


AUTOMOBILE CURRENT - FOREIGN - PERIOD - STATION WAGONS - JEEPS - MILITARY VEHICLES 


PUBLIC TRAINS - RAILROAD STATIONS - BUSES - STREETCARS - SUBWAYS - TAXIS - LUGGAGE 
MISCELLANEOUS TRUCKS - TRAILERS - WAGONS - CARRIAGES - FILLING STATIONS - GARAGES - CAMPERS 


DOORS - WINDOWS - FENCES - WALLS - STAIRS 
DOOR - WINDOWS - WALL - STAIRS - FLOORS - FIREPLACES 


EXTERIOR 
INTERIOR 


HOUSING 
(BARRACKS) 


EUROPE 
ASIA & AFRICA 
ISLANDS 
MISCELLANEOUS 
TREES 
FLOWERS & GARDENS 
MISCELLANEOUS 


DOMESTIC 
WILD 
ANIMALS 
FISH/SEA LIFE 
MISCELLANEOUS 
EVENTS 
SPORTS 
INDIVIDUAL 


STORES & OFFICES 


PIECES - CHAIRS - SOFAS - TABLES - DESKS - FURNISHINGS BY PERIODS 





DECOR - LAMPS - CLOCKS - MIRRORS - TABLE SERVICE 








ROOMS - LIVING ROOM - DINING ROOM - BEDROOM - BATHROOM - KITCHENS 





ENGLAND - FRANCE - AUSTRIA - GERMANY - ITALY - RUSSIA 

CHINA - KOREA - VIETNAM - INDIA - EGYPT - AFRICA 

BERMUDA - FORMOSA - PHILIPPINES - SOUTH SEAS - WEST INDIAS - HAWAII 

ARCTIC - ANTARCTIC - AUSTRALIA - CANADA - SOUTH & CENTRAL AMERICA - MEXICO 
IN BLOSSOM - WITH LEAVES - BARE BRANCHES - BARK & TRUNK - TROPICAL - UNUSUAL 
ICE - SNOW - WATER 

FLOWERS - PLANTS - VINES - GARDENS - GARDEN FIXTURES & TOOLS 


CLOUDS - LIGHTENING - RAIN - MOUNTAINS - ROCKS 

CATS - DOGS - HORSES - CATTLE - GOATS - SHEEP - RABBITS - RODENTS - SWINE 

BEARS - CAMELS - DEER - ELEPHANTS - FOX & WOLF - LIONS & WILD CATS - MONKEYS 
SHARKS, DOLPHINS, WHALES - FRESH WATER FISH - ALLIGATORS 

BIRDS - FOWL - INSECTS - REPTILES 

AUTO RACING - BASEBALL - BASKETBALL - BOXING - BULLFIGHTING - FOOTBALL - TRACK 





ARCHERY - BOWLING - CAMPS & PICNICS - CYCLING - FISHING - GOLF - HUNTING & SHOOTING 
TENNIS - SWIMMING - SKIING - WATER SKIING - WINTER SPORTS 
BARBER SHOP - BEAUTY SHOP - DEPARTMENT STORES - DRUG STORES - FOOD STORES - BANKS 


INDUSTRY FARMING 
INDUSTRY 
ART 


SCIENCE 


FARM HOUSES - BARNS - FARM EQUIPMENT - FARM SCENES 





CHEMICAL - CONSTRUCTION - DIARY - FACTORIES - MINING - OIL - STEEL - WOOD 
ART - COLOR - COMPOSITION - SCULPTURE 





ART & SCIENCE 
MEDICAL - HOSPITALS - DENTAL - LABORATORIES - ASTRONOMY 


MUSIC DRUMS - STRING - WIND - SYMPHONY - SINGERS 


DANCE 
THEATER 


BALLET - BALLROOM - STAGE 
THEATERS - DRESSING ROOMS - HOLLYWOOD 


ENTERTAINMENT 


MISCELLANEOUS 
CHURCH & SCHOOL 


RADIO BROADCASTS - TELEVISION - CARNIVALS - CIRCUS 
CHURCH - COLLEGE - SCHOOLS - WEDDINGS 

DISASTER 
GOVERNMENT 


EXPLOSIONS - FIRES - FLOODS - STORMS - PICKETING 
POLICE - PRISONS - POST OFFICE - U.S. GOVERNMENT 


MISCELLANEOUS 


REGIONAL AMERICA 
STREET SCENES 
SPACE SCENES 
MISCELLANEOUS 


CALIF. - FLORIDA - N.Y. - WASH., D.C. - EAST, MIDDLE WEST - SOUTH - WEST 





STREET SCENES - BRIDGES - TUNNELS 
RENDEZVOUS - SPACE SHOTS - SPACE WALKERS - RE-ENTRY SHOTS 
FLAGS - FOOD - HOLIDAYS - TELEPHONES - WAR SCENES 








кә 
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Figure 3-17.—Sample classification chart for setting up picture morgue. 
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3-25 HOUSING, EXTERIOR, 
WALLS & FENCES 


3-24 HOUSING, EXTERIOR, 
PORCHES & TERRACES 


3-23 HOUSING, EXTERIOR, 
STAIRS 


3-22 HOUSING, EXTERIOR, 
DOORS & WINDOWS 


3-21 HOUSING, EXTERIOR, 
GARAGES 


3-17 HOUSING, INTERIOR, 
WALLS 


3-16 HOUSING, INTERIOR, 
FIREPLACES 


3-15 HOUSING, INTERIOR, 
HEATING, VENTILATION 


3-14 HOUSING, INTERIOR, 
LAUNDRY 


3-13 HOUSING, INTERIOR, 
STAIRS 


3-12 HOUSING, INTERIOR, 
WORKSHOPS & TOOLS 


3-11 HOUSING, INTERIOR, 
DOORS & WINDOWS 





149.9 
Figure 3-18.—Sample folder labels. 
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of it. Most fashion photographs are less valuable 
for the fashions than for the chair used by 
the model or some other decorative note. Some 
pictures may seem too small, but they may 
be worth saving for some ideas they contain. 
Since intriguing pose, dramatic lighting effect, 
or unusual action may suggest a picture to 
you someday. The file is not only a reference, 
but also an outstanding source for ideas, sug- 
gesting the mood or atmosphere for your 
particular assignment. 


HOW TO CLASSIFY 


As with any filing system, good filing means 
putting your clippings where you can find them 
when you need them. The chart in figure 3-1" 
shows a possible way to classify material, If 
you are just initiating this system, you will 
need only one folder for each general subject 
shown in column I As your picture morgue 
grows, you will have enough material to require 
additional classification, as shown in column 
П. When you have collected enough to really 
bulge your folders, you will have to further 
subdivide your clippings into more specific 
subjects such as those in column IIL Figure 
3-17 is only a sample of some of the pos- 
Sible headings you may use. Your own needs 
will decide just which ones are best for you. 

While the subjects in column III (of fig. 
3-17) may usually be filed in alphabetical order, 
there is no need in keeping the main divisions, 
columns I and II in that order. It is better 
to consider what your needs will be and keep 
the general subjects you use most where they 
will be most accessible. 


Filing Suggestions 


The method of filing shown in figure 3-18 
keeps all of the folders under one general 
subject rather than having them scattered as 
they would be if all the subjects were simply 
filed alphabetically. 

When you label your folders put the general 
classification and the specific classification on 
the first line, then on the next line record 
the subject title as shown in figure 3-18. 
Numbers may be added to the labels as shown 
in the illustration. Each category should be 
given a separate number, similar to the same 
visible file system already discussed. This 
would come only after your picture morgue 
has become quite large in size. 


Numbering 


When your picture morgue has grown into 
a size to warrant it, you may find it easier 
to expand it if you add the numbering system 
to your folders. For example, in figure 3-18 
showing sample folder labels, the subject HOUS- 
ING was given the number 3, the further break 
down of 3-11, HOUSING, INTERIOR, DOORS 
& WINDOWS. If you were to later reclassify 
this even further, you can simply add aletter 
to each folder, as 3-11a, 3-11b, 3-Пс, etc. 
This could be 3-1la HOUSING, INTERIOR, 
DOORS & WINDOWS, EARLY AMERICAN; 
3-llb, HOUSING, INTERIOR, DOORS & WIN- 
DOWS, ULTRA MODERN; 3-11с, HOUSING, 
INTERIOR, DOORS & WINDOWS, MODERN 
and so forth. 
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CHAPTER 4 
AIRBRUSH ILLUSTRATING 


Many illustrators have found the world of 
airbrushing to be the most exciting, fascinating, 
and rewarding of all mediums. Once you have 
become proficient in the use of the airbrush, 
there is no limit to the amount of work you 
can do. 

You were introduced to the airbrush in 
chapter 17 of Illustrator Draftsman 3 & 2, 
NavPers 10469. The coverage there was brief, 
but factual and complete in regard to the amount 
of knowledge you were required to have at the 
third and second class levels. You were in- 
formed about the uses of the airbrush, sources 
of air supply, types of airbrushes, pigments, 
paper, and other materials used inthe operation 
of the airbrush. 

Before you do the work in this chapter, re- 
Study the parts of chapter 17 which tell how to 
make a flat wash, graded wash, spotlight ef- 
fects, and so on. Knowledge of this and other 
materials presented in chapter 1" are essential 
before you can effectively complete the in- 
struction presented here. 


PICTORIAL RENDERING 


The phrase PICTORIAL RENDERING may 
cause you to think of landscapes, still life, or 
figure and portrait subjects. Friskets may be 
used in pictorial rendering just as they are in 
mechanical rendering; however, in pictorial 
rendering, more freehand airpainting and hand- 
brush work, such as dry brush and stipple, are 
used with the airbrush to produce textural 
results. An airbrush capable of extremely fine, 
detailed work is necessary for pictorial ren- 
dering. 

The illustrations in figures 4-1 through 4-7 
show the steps used in airbrush pictorial 
rendering. Тһе approved procedure is to start 


with the farthest background areas of the scene 
and proceed progressively tothe foregound. The 
first step is common to all drawings. Sketches 
are worked up to indicate layout, shading, detail, 
and so on. The selected layout is traced down 
on a piece of illustration board. The board is 
thoroughly cleaned of any smudges, graphite 
particles, or other foreign matter. (Fig. 4-1) 


As you can see in figure 4-2, the sky and 
water are the farthest in the distance, so they 
are done first. The sky is done entirely with 
the airbrush. In this case, the sky is done ina 
flat yellow with darker streaks of red air- 
brushed over the yellow. The same flat yellow 
is used for the light areas of the water and blue 
is airbrushed over this to provide the darker 
streaks. 

In the next step, a frisket is placed over the 
entire drawing and cut to expose the land area 
on the horizon. (See fig. 4-3.) A flat tone is 
applied over this area, with more and darker 
paint applied toward the right side of the area 
to indicate depth and to strengthen the area 
against the sky. 

The middle value shadows on the land areas 
are then handbrushed directly over the air- 
brushed areas with opaque paint, as shown in 
figure 4-4. Still darker shadows are then 
painted over these. Once the land areas are 
completed, they are re-covered with a frisket 
and all frisket paper is then cut away to ex- 
pose the areas where the aircraft is to appear. 


Figure 4-5 shows how the exposed aircraft 
area is airbrushed in. An opaque paint is used 
for this purpose because the aircraft overlaps 
the land areas. A very light opaque gray is 
applied first. A darker gray is then airbrushed 
along the bottom and right side of the aircraft 
for shadow. 

Next the frisket is cut away to expose the 
area of the ship, and a partial frisket is placed 
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Over the area of the aircraft that comes in 
contact with the ship. A gray slightly darker 
than that used on the aircraft is then applied to 
the ship and masts. (See fig. 4-6.) Following 
this, a darker gray is airbrushed over the 
shadow areas. The darkest shadows, windows 
of the bridge, and foreground detail are hand- 
brushed. The partial frisket on the aircraft 
is then removed and all detail work, shadows 
and highlights on the aircraft are handbrushed 
in. 

Finally the frisket is removed from the two 
figures in the foreground and a partial frisket 
is placed over all the areas adjoining the two 
figures. А light, flesh tone is airbrushed first; 
then darker paint is applied for shadowing. The 
white hat is painted in by hand and shaped by 
handbrushing. The blue uniforms are air- 
brushed next, saving all detail for last. АП 
work is done with opaque colors. After the fig- 
ures are completely airbrushed, details of the 
face and uniform are added by hand. Any addi- 
tions or corrections, highlights, or darkened 
shadows are done as a finishing step. 

This is the normal procedure for rendering 
airbrush paintings. As a rule, you should apply 
the lightest tones first and work toward the 
darkest. А11 airbrush paintings require some 
work by handbrush. Details and highlights are 
almost always done with a handbrush. 








TECHNICAL AIRBRUSH DRAWINGS 


As an Illustrator Draftsman, you may have 149.20 
frequent requests to render technical drawings Figure 4-11. 
with the airbrush. Generally, this type of art 
illustrates factually or symbolically, the con- 
Struction, function, or operation, of a machine, 
a physical phenomenon; an industrial process, 
or a biological theory. Technical illustrations 
are frequently used in instruction manuals, such 
as this one; they may also be used for visual 
aids, displays, and posters. 

As in all phases of illustrating, techniques 
depend on how the artwork is to be reproduced 
and used, as well as on the nature of the subject 
matter and the time to do the job. The airbrush 
is particularly useful because of its flexibility, 
control, shading, and color blending character- 
istics. 

As with all artwork, you must first work up 
a drawing of the object to be rendered. The 
object illustrated in figure 4-8 is a crank shaft. 
In rendering the crank shaft, you should use the 149.21 
formula for shading basic forms which was Figure 4-12. 
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described in chapter 17 of Illustrator Drafts- 
man 3 & 2. The first step is to make a line 
outline drawing of the object. You can often do 
this by copying from blueprints or other avail- 
able pictures of the object to be done. Next, 
place a Sheet of tracing paper over the outline 
drawing and make a preliminary indication of 
shading on the tracing paper with apencil. 


After this, trace the outline drawing onto a 
sheet of illustration board and ink it in. (See 
fig. 4-9.) Any of the drafting tools you com- 
monly use can be used to complete this phase 
of the work. All changes or corrections should 
be made before the work is transferred, because 
the illustration board with the inked outline 
must be kept free from all spots, abrasions, 
and dirt. Any irregularities in the surface of 
the paper will affect the smoothness of the air- 
brush color. If you prefer, you may usea 
photostat the same size as the rendering. The 
photostat will allow you to wipe away incorrect 
shading with a moist cloth, as explained in 
chapter 17 of Illustrator Draftsman 3 & 2. 


Since the shading has been predetermined, 
you can start almost anywhere, but a good rule 
is to start at the top and work down or from 
left to right in order not to disturb the com- 
pleted areas. Place a small frisket over the 
area you are working on. More than one sec- 
tion of the drawing can be exposed at one time 
if they are not adjacent to each other. Figure 
4-10 shows the line drawing covered with a 
frisket having some areas removed. You will 
notice that these areas have been shaded by 
using the one frisket supplemented with masks, 
as described in chapter 17 of Illustrator Drafts- 
man 3 & 2. 

In figure 4-11, the first frisket has been 
removed. A second frisket has been applied 
over the area and cut as indicated by the white 
sections. The second frisket covers the areas 
airpainted in the previous stage. You will notice 
the shading is distinguishable through the frisket. 
The same procedure is followed in completing 
this new area as shown in figure 4-12. Be- 
cause all frisket cutting is done on the black 
outline it is often necessary to touch up the 
outline, with black paint or ink. 

In rendering the inside threads, you should 
use the same formula that you use in rendering 
the basic cylinder. Figure 4-13 (a through d) 
shows an inside thread, enlarged for illustra- 
tive purposes. The shading of the major shape 
of the cylinder is done first. Because it is an 


39 


inside view, the top and bottom is in shadow, 
while the center is light. (See fig. 4-13b.) 

The individual threads are separated by a 
white highlight line drawn freehand with a sable 
brush and opaque white. (See fig. 4-13c.) 

At the left side of the cylinder form which is 
in heavy shadow, the added white is too strong 
for realism, so it must be toned down by air- 
brushing a little transparent black over it, as 
shown in figure 4- 13d. 

Outside threads are handled in a similar 
manner. А frisket is placed over the area and 
the entire group of threads are then exposed. А 
heavy shadow is airbrushed at the bottom and a 
lighter one at the top, leaving reflected lights 
along the center. (See fig. 4-14a.) 

Remove the first frisket and replace it with 
a new опе. Cut the new frisket carefully along 
the black line and remove it to expose only the 
first thread. Airbrush a narrow shadow off 
the edge of the frisket. Next removethe frisket 
from the second thread and follow the same 
procedure, using a mask when necessary to 
protect the thread already painted. (See fig. 
4- 14b.) 

Airbrush each thread in turn until the entire 
section is completed. Then use a handbrush and 
opaque white and carefully highlight each thread 
along the black ink line. Once the highlights are 
completed, airbrush transparent black over the 
highlight lines to subdue them slightly in the 
Shadow areas. (See fig. 4-14c.) 

Finally remove the frisket and touch up the 
area by hand, as necessary. (See fig. 4- 14d.) 

You will notice in figure 4-15 how the upper 
areas of the fuel pump have been rendered. Since 
the primary shading plan indicated that one 
face of the cutaway section should remain white, 
no shading is applied to this area except where 
channels and similar hollow areas occur. 

Moving downward to the next area to be ren- 
dered, figure 4-15a shows the area covered 
with a frisket with several sections cut out, 
ready for airpainting. These areas must be 
staggered as described before, and each area 
must be shaded individually. 

The first frisket is removed and replaced 
with a new one over the same area. The re- 
maining sections are then exposed and air- 
painted. At this time, the outside body of the 
shaft has been started. This consists of soft 
edges so no masks are reset within the frisk- 
eted area. The airpainting is done freehanded 
and serves mainly to define the edges of the 
various planes. (See fig. 4-15b.) 
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The remaining areas of the fuel pump аге 
completed, using the process just described. 
(See figs. 4-16 and 4-17.) You should do the 
thread areas, bolt heads, and main body one 
Step at a time, adding necessary highlights with 
opaque white and retouching any black areas with 
either black paint or ink. Ав you can see by 
studying the work done on this example, knowl- 
edge of rendering the basic forms is essential 
before beginning any pictorial or technical air- 
brush illustrations. 

When airbrush painting is done on objects 
such as the fuel pump, transparent ink washes 
of different tonal values are most commonly 
used. Opaque white and black are reserved for 
highlights and minor retouching. Highlights 
may also be added by using a diluted solution 
of opaque white, but this should only be done 
when the area designed to be left light is acci- 
dentally covered in the airpainting process. 

You will find excellent examples oftechnical 
airbrush painting in almost any technical manual 


or Government publication. Look for samples of 
these to use as guides and practice rendering 
technical drawings every chance you get. Only 
by thorough practice can you become efficient 
at rendering with the airbrush. 


If in your command, airbrush rendering is 
done either by strikers or third or second class 
petty officers, have them study this chapter. It 
is also recommended that they refer to com- 
mercial publications on airbrushing, suchas The 


Complete Airbrush Book by Maurello. 


You will find instructions on the proper 
maintenance of your airbrushes, in the manu- 
facturer’s instruction book that was provided 
with the equipment. This isalsothe best source 
to obtain a list of parts if it becomes necessary 
to replace worn, damaged, or defective parts. 
It must be remembered that the airbrush is a 
delicate instrument and must be handled as 
such. 
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TRAINING AIDS 


One of the most important jobs, as far as 
the Navy is concerned, is the preparation of 
training aids. This is a job which can require 
all of your ingenuity. Training aids are not 
merely illustrations to make a dull lecture 
palatable. They often provide the most impor- 
tant step in the training process, the link be- 
tween the description of the process and the 
doing of it. They also may be used to motivate 
the student, to provide an incentive to learning. 

Many types of training aids are used in the 
Navy. These include posters, flannel board 
graphics, slides, transparencies, film, displays, 
and three dimensional models. The first deci- 
sion when a training aid is required will be 
which type to prepare. A number of things will 
affect this decision. For one thing, itis useless 
to prepare a training aid which cannot be used 
because the equipment for presenting it is not 
available. Slides, transparencies, and film all 
require special projectors. The number of 
copies of a training aid needed will also affect 
this decision. Also the potential life of the 
training aid will be a big factor. 

In order for training aids to be used to their 
fullest advantage, a few basic rules should be 
remembered. Visual aids should be clearly 
visible to allmembers ofthe group. All lettering 
and figures should be large and simple. Mate- 
rial should not be crowded. Inthe case of charts, 
for example, it is better to make an additional 
chart, providing plenty of room for printed 
material, than to try to squeeze a great deal 
into a single chart at the cost of legibility. Use 
sharp contrasts of color—black on white, black 
on yellow, or the reverse of each—to make for 
easiest legibility. 


FLANNEL-BOARD GRAPHICS 


A flannel-board graphic is a variation of the 
poster and it is especially adapted to training. 
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Тһе separate parts аге prepared оп cloth- 
backed paper, as shown in figure 5-1. The 
instructor can then use a build-up technique, 
placing one part at a time on the board, and 
explaining its importance fully before putting 
the next part into its proper place. Not until 
the final step is discussed is the picture com- 
pleted, as shown in figure 5-2. 

The flannel board should be constructed with 
a felt or flannel material that has a fuzzy or 
long nap. For diazo reproduction, cloth-backed 
sensitized paper, ozalid EX-105MC canbe used. 
The cloth backing of this paper adheres to the 
flannel very effectively. It requires no addi- 
tional treatment and is ready for use in its 
original form immediately after itis dry printed. 
The graphics can be printed in positive or in 
negative. 

Original artwork should be prepared using 
black india ink on a good grade of tracing paper. 
Masters of any size may be prepared photo- 
graphically by enlarging or reducing any existing 
material. Acetate lettering has been found ad- 
vantageous for use in preparation of either paper 
or photographic masters. Іп order to produce 
lines on the flannel board, different colored 
yarns, which adhere to the flannel, can be used. 

A variation of this method consists of cover- 
ing a building board with acetate. Colored 
scotch tape may be used forlines. The lettering 
and illustrations are prepared on light weight 
ilustration board and attached to the acetate 
with double way (adhesive on both sides) scotch 
tape. After the poster has been used, you may 
pull the design off the acetate and use the base 
again. 


SLIDES AND STRIP FILM 


Both slides and strip film are often very 
effective as training aids. Тһе smaller size 
of slides, 2 inches by 2 inches mounted in card- 
board, are made with film which is the same 
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Figure 5-1.—Parts of flannel-board graphics. 


size as one frame of a strip film. The artwork 
should be made 6 1/4 by 8 inches or 8 by 10 
inches or larger, just so the proportions remain 
the same. It can then be photographed with a 
35-mm. camera. For the slides, either а 
negative or a positive print may be used. 

When a film is to be produced, all the art- 
work should be made the same size. After it is 
photographed, it is printed on a roll of film, 
and this positive roll is called a strip film. 
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149.28 
Figure 5-2.— Parts іп place to make Ше 
finished graphics. 


When this is run through a projector, the oper- 
ator moves it up one frame at a time. Usually 
the 2- by 2-inch slides cannot be shown in a 
projector for strip film, although some pro- 
jectors are adapted for both purposes. 


When artwork is to be prepared for color 
slides or color film, it is wise to talk to the 
photographer who will make the film. Color 
film varies in the way it reproduces color. 
Some film tends to have a bluish cast and 
other film to reproduce certain colors better 
than others. In any case, it is better to use 
dark or dull colors for the background and only 
to use a brilliant color for an important spot. 
Black and white artwork reproduced on color 
film produces pleasing brownish-gray tones. 


The 3 1/4 by 4-inch size is the standard 
lantern slide. These slides consist of a sand- 
wich of two pieces of glass with or without a 
filler of film, which is bound by tape around 
the edges. Artwork to be photographed for use 
in these slides should have the same propor- 
tions as that to be used for the 2 by 2-inch 
slides. Either a negative or a positive print 
may be used, or the photographic print may be 
made directly on the glass. When color is re- 
quired, this plate may be dyed or painted with 
photographic dyes or paints. Paint the emul- 
sion side of the glass with a brush and build 
up the color areas to the required tone by 
successive washes. Transparent color films 
may also be made from colored artwork. 
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Handmade lantern slides may be prepared, 
using one or another of the following materials; 
etched glass, plain glass, plastic sheets, carbon- 
backed acetate, and clear or colored cello- 
phane. Plain glass may be coated with a clear 
(household) gelatin to provide an excellent 
surface for india or colored inks. Glass mark- 
ing pencils will be required with plain glass, 
but lead pencils and crayons will serve with 
etched glass. Cellophane may be obtained in 
several colors. It is used to provide silhou- 
ettes and for typed titles to hand drawn mate- 
rials on glass. Amber cellophane is frequently 
used to diminish the glare of clear glass slides. 

Glass and transparency should be thoroughly 
Cleaned before binding operations begin. Н 
gum tape is used for binding, a few drops of 
glycerine added to water is recommended to 
retard evaporation from the moistened tape 
and to permit more time for binding before 
the gummed surface dries. One part of glycerine 
to eight parts of water is a good proportion. 
A method of binding is illustrated in figure 
5-3. An ink spot or other suitable marking on 
the lower left hand corner of the binding tape 
will assist the projectionist to locate the spot 
to hold when he inverts the slide before placing 
it in the projector. 


TRANSPARENCIES 


Probably no training aid has become so 
widely used in such a relatively short period 
of time as transparencies. These may be 
prepared for several different types of ma- 
chines and mounted in frames which vary іп 
size. The over-all size after mounting is 
usually 10 inches by 10 inches. 
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Figure 5-3.—Binding glass slides. Tape is folded 
down around edges of slide and sealed. 
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149.30 
Figure 5-4.—Transparency prepared with 
overlays. 


When you start to prepare transparencies, 
you will do well to make a layout for each 
frame on tracing paper to the exact size the 
finished transparency is to be. If these are 
worked out in sufficient detail, the actual 
separation drawings may be assigned to some- 
one else. 

If a subject is complex, then either a series 
of transparencies or a number of overlays 
should be used. For a series, care should be 
taken to ensure that material contained in one 
transparency is related to the others in the 
series so that the presentation has the quality 
of unity throughout. Methodical presentation 
may be obtained by presenting an orienting 
illustration and then getting down to details in 
subsequent transparencies. When overlays 
are used, the representation may be started 
by showing the basic cell, and each overlay 
laid over it in order, until the entire illustra- 
tion is assembled. This method is especially 
effective for showing the cumulative stages 
of assembly or disassembly of such things as 
guns and machines. 

The method used to produce the artwork 
for transparencies and Ше size at which it is 
prepared depend on the way in which it will 
be reproduced. It may be made actual size 
for reproduction by diazo or it may be made 
a larger size and reduced photographically 
to the preferred size. 

For conference briefing or command brief- 
ing use, where quality of reproduction is desired, 
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the transparencies are usually made photo- 
graphically. Check first, however, to be sure 
that your photographic section is prepared to 
do this work. 

For photographic reproduction, artwork 
should be made in black on white paper and at 
least one-third larger than the final size. Pre- 
pare a separate drawing for each color sepa- 
ration to be made, using registration marks 
to be sure that all units will register properly 
after they are printed. Then mark on each 
separate drawing the reduction required and 
the color. After they are reduced, the drawings 
are printed on color-treated acetate and as- 
sembled, either as a single transparency or as 





149.31 
Figure 5-5.—Separate colors are printed on separate acetate sheets, and assembled to form a 
single transparency. 


a transparency with overlays for use in a view- 
graph. (See fig. 5-4.) 

Transparencies may also be printed by the 
diazo dry-printing process. In this case, the 
originals should be made on transparent paper, 
tracing cloth, or vellum in black ink in an 
opaque medium such as a grease pencil. When 
more than one color is desired, a drawing 
should be made for each separate color. АП 
work must be made the same size as the final 
transparency. Since with this method of repro- 
duction there is no reduction in size, trans- 
parencies made by it usually do not appear as 
finished as those which are reproduced by 
photography. 
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149.32 
Figure 5-6.—Bar chart made with typewriter. 


In the diazo process, the transparencies 
are reproduced on sensitized acetate which has 
been treated to print in color. Each separation 
must be printed separately and handled care- 
ful until it is dry, since as long as it is wet 
it will smear. The separate color sheets may 
then be combined and mounted either as a 
single transparency or as a transparency with 
overlays. (See fig. 5-5.) Thetranslucent master 
drawing may be used to make paper copies for 
distribution to the members of a class. 

A third method of duplicating transparen- 
cies is by fluid duplicators. The materials 
required consist of a frosted sheet of acetate, 
an aerosol-type plastic coating, and fluid dupli- 
cator carbons which come in purple, blue, green, 
red, or black. Either a duplicating machine or 
a fluid process (Standard or Ditto) machine may 
be used. The master drawing should be made 
the same size as the final transparency on a 
fluid duplicating master paper without a carbon 
backing. Then for each separate color, insert 
the appropriately colored carbon and trace the 
parts of the picture desired in that color until 
the entire drawing has been traced. Put the 
master on the duplicator and run a copy on the 
frosted side of the plastic sheet. Finally spray 
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Figure 5-7.—Bar chart—black and shaded bars. 
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Figure 5-9.—Pictorial bar chart. 


50 





149.34 


149.35 


— 
- 


т) a иил >с е АЕ a a ЕРШ ронял Са 


Chapter 5—LAYOUT AND DESIGN 


LIET ROUTES 


ORIGIN & 


REQUIREMENTS DESTINATION 








EXPENSES 


$ 


NUCLEUS 
COST 


COMMERCIAL 
COST 


OVERHEAD 





30.39 


Figure 5-10.—Pictogram-Major steps in budget preparation. 


the plastic sheet copy evenly and lightly with 
aerosol-type plastic coating to make it trans- 
parent. As with the master drawing for ozalid 
reproduction, the master drawing may be used 
to make paper copies for distribution toaclass. 

In an emergency, drawings or designs may 
also be made directly on cellophane, plexiglass 
or lucite, or clear or matte acetate, using a 
grease pencil, transparent inks or india ink. 
Areas to be colored with ink should be out- 
lined with a fine grease pencil. This will keep 
the inks from running. Commence coloring 
from the center area and work toward the 
grease pencil line. One color of ink should 
dry before another is applied. Undesirable 
markings may be washed ой. 


CHARTS AND GRAPHS 


Relationships between items of one kind 
or another—such as statistical data—can often 
be shown more effectively through illustra- 
tions than by the use of words alone. Such 
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illustrations may take the form of charts апа 
graphs. The use of such charts and graphs 
makes it possible for the trainee or reader 
to grasp the relationship between items of the 
data more readily than by laborious study of 
words or numbers. Charts and graphs are 
widely used in showing certain kinds of tech- 
nical relationships in scientific data. Charts 
and graphs are widely used in the naval serv- 
ice in command briefings, service schools 
and local commands by helping to show or- 
ganization patterns, sequences of processes 
and many other kinds of data. They can also 
be used in any of the training aids just cov- 
ered. 

Many patterns of charts and graphs are 
used daily in the varied graphic arts shops in 
the Navy. They may take the form ofbar charts, 
pictograms, pie or sector charts, graphs, or- 
ganization charts, flow charts and many others. 
This section provides an overview of the various 
types and their most common use. Illustrator 
Draftsman 3 & 2, NavPers 10469, chapter 19, 
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Figure 5-11.—Pictogram-Navy Industrial Fund. 30.37 
covering Visual Presentations, also discussed objects in place of bars. They show the statis- 
charts and graphs. At this point, it is recom- tical data in much the same fashion as the bar 
mended that you review that chapter. chart, but also make the illustration more at- 

tractive and quickly interpreted. Figures 5-10 
BAR CHARTS and 5-11 illustrate this type of chart. 


Bar charts find extensive use in portraying 
statistical data. Some are simple and easily PIE C HARES 
made, as the one in figure 5-6. This chart was Sector or pie charts are sometimes useful 
made on a typewriter by superimposing the to show the relative size of component parts, 
capital letters X, M, and O. The bar chart as in figure 5-12. With this type of chart it 
may show two sets of data, with the bars shown is somewhat difficult for the eye to judge the 
in different shading, as in figure 5-7. Or the sizes of the comparative areas, and suchcharts 
chart may include several different types of should be used with discrimination. When the 
data, with different shading used in the single sector chart shows more than four or five 


bars, as in figure 5-8. Sometimes the bar separate areas or components, its effectiveness 
charts take the form of a pictorial drawing, as is lowered. When many different items are to 
shown in figure 5-9. be shown, bar charts are more effective. 
PICTOGRAMS GRAPHS 

Pictograms are essentially bar charts which Graphs are used to show relationships be- 


utilize drawings of human figures or other tween items of technical nature, as well as to 
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Figure 5-12.—Sector chart. 


present statistical data. They are often used 
in explaining electrical theory, and electrical 
equipment. Figures 5-13 and 5-14 show char- 
acteristic curves of electronic circuits. Graphs 
of this type portray information that would 
otherwise require a great deal of explanation 
or extensive tables of data. Graphs of this 
type are used to a great extent in our naval 
service schools. 


A graph is a diagram representing the 
successive changes in the value of a variable 
quantity or quantities. In figure 5-15, repre- 
senting automobile accidents, the value for 
each month is plotted at the proper point, the 
consecutive points are connected by straight 
lines and the area under the graph line is 
filled in, either inked, shaded or colored. 
Sometimes several different items are included 
on the same graph, as shown in figure 5-16. 
The single line graph in figure 5-17, is dressed 
up by the addition of a drawing symbolizing 
the content shown in the graph. When multiple 
line graphs are used, different types of lines 
or different colors are used so that they can 
be easily distinguished. (See fig. 5-18.) 


B-H TRANSFER CURVE 


149.39 
Figure 5-13.—Technical graph—B-H transfer 
curve. 


MISCELLANEOUS TYPES 


Miscellaneous types of charts used in in- 
structional materials include organization 
charts, flow charts, and many others. Figure 
5-19 shows an organization chart of the Navy. 
Such a chart is useful in presenting a picture 
of the units into which the Navy is broken 
down, the relative rank of these units, and 
their interrelationships. 

Flow charts are useful in portraying the 
flow of materials from the starting point to 
the end point. Sometimes these take the form 
of pictorial drawings arranged in proper se- 
quence, as in figure 5-20. Similar patterns of 
flow charts show a series of rectangles in which 
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149.40 
Figure 5-14.—Technical graph—B-I and U-H 
curves. 
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AUTOMOBILE ACCIDENTS INVOLVING 
U.S. NAVY MEN DURING 1964 
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| 149.42 
Figure 5-16.—Composite continuous bar graph. 
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Figure 5-17.—Line graph with symbolic drawing. 
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Figure 5-18.—Multiple line graph. 
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30.5 


Figure 5-19.—Organization chart. 


are placed the names of the processes or 
machines, with arrows between the rectangles 
indicating the direction of material flow. 

Written copy, in outline form, is often made 
more attractive if it is prepared in the form of 
a chart, which may consist of plain rectangles 
as shown in figure 5-21, or which may include 
some shading, as in figure 5-22. 


COMBINATION DRAWINGS 


Drawings of different types are frequently 
combined to form composite illustrations. This 
practice often helps to make the illustration 
more easily interpreted, and sometimes saves 
space by eliminating the need for additional 
drawings. Figure 5-23 shows the combination 
of isometric and orthographic drawings. This 
gives a quick picture of what the part looks 
like, together with the dimensions of the part. 
A combination of a detail drawing, with one 
which shows the location of the details on a 
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larger рагі, as shown in figure 5-24, is out- 
standing for classroom instruction purposes. 
Perspective and sectional drawings may be 
combined as shown in figure 5-25 or combina- 
tions of photographs and drawings may be used, 
as shown in figure 5-26. 

At this point, we have fairly well covered 
the many different assorted illustrations that 
can be used when designing charts, posters 
and training aids. 

Let us now describe the procedure followed 
in planning a layout for a job. Regardless if 
the job is a chart, a poster, or a training aid 
in the form of a transparency, the general rule 
for layout is still used with some exception 
to the posters design, which we will cover 
later. 


PREPARING THE LAYOUT 


In many cases, the Petty Officer in Charge 
is given only an idea of the job and told to 
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Figure 5-20.—Flow chart. 


decide on the specifications himself. In these 
cases, he reads the copy to determine its sub- 
ject matter and then lays it out in the form that 
he feels is most fitting. 

A short announcement may be presented as 
a bulletin or letter; a lengthy article may be 
made into a pamphlet or booklet. The purpose 
of the job is the important factor in determin- 
ing its proper physical form. 

The Petty Officer in Charge may alsodecide 
whether the job will be printed letterpress or 
offset, the kind of.paper stock to be used, and 
the size and shape of the page. Often, he makes 
his decision after consulting with the litho- 
grapher. 

In determining the dimensions of a job, he 
must always keep in mind the size of the paper 
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stock available, the size of the press, and the 
binding operations which follow. For purposes 
of economy, he should try to select a page size 
that will cut out of the stock sheets with the 
least amount of waste. It is frequently possible 
to print two or more pages at a time on the 
same sheet, but he must always keep in mind 
the capacity of the equipment when he is planning 
such a job so that he won’t come up with some- 
thing too large to be handled by the lithographer. 

He must also be on the alert for jobs that 
are too small for the press. The smaller 
presses (up to size 10” x 15”) will takea 
sheet as small as 3”! x 5’’, but larger presses 
require a sheet at least 7 1/2” x 8”. АЗ” x5” 
job could be run on one of the larger presses, 
but it would be necessary to print it on a 
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149.45 
Figure 5-21.— Data outlined in chart form. 


7 1/2" x 8" sheet and consequently there would 
be a good deal of waste. 

To prevent such waste, small jobs are gen- 
erally assigned to the smaller presses, or they 
are printed two or more up on the larger 
presses. That is, the form is repeated on the 
plate so that two or more copies can be printed 
on the paper at each impression. (The forms 





are cut apart in the bindery later, of course.) 0 ш 
Running jobs two or more up in this manner 

reduces waste and cuts down press time. Some- 65.18 
times, too, small jobs are ganged or printed Figure 5-23.—Combination mechanical and 
together on the same press sheet with other isometric drawing. 
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11.54 
Figure 5-22.—Data outlined in chart form with shading. 
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Figure 5-24.—Combination detail and general drawing. 


A sheet of paper with a number of pages 
printed on it is called a signature. Whena 
signature leaves the pressroom, it is taken to 
the bindery and folded so that all the pages 
are in their proper order. If a booklet contains 
more than one signature, the signatures are 
assembled in sequence and bound together. 

When four or more pages are printed on the 
same sheet, the sheet can be folded and stapled 
along the fold, as shown in figure 5-27. This 
is known as saddle stitching. Saddle stitched 
books should be planned in multiples of four 
pages to avoid the occurrence of blanks. 

If the pages of a booklet are printed singly, 
the sheets are generally bound in loose-leaf 
binders or stitched along the edge (side stitched), 
as shown in figure 5-27. 


MAKING THE LAYOUT 


The Petty Officer in Charge may also pre- 
pare a layout for the job to show the arrange- 
ment of type and illustrations and the distri- 
bution of white space. Such layouts can save 
time and money because they enable the planner 
to visualize the finished job. This enables him 
to shift emphasis and settle controversial points 
while the job is still in the planning stage. Lay- 
outs also serve as a guide to the men in the 
shop when production gets underway. 


DESIGNING INDIVIDUAL PAGES 


Many layout men begin with a page of text, 
but you can begin with the cover, title page, or 
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BRONZE WELD METAL (BUTTWELD) 


almost any other page—just so long as you 
follow the same pattern for each one. A cen- 
tral theme will tie the pages together and 
make them look like parts of the same book. 

Only a rough thumbnail sketch is needed 
at the start. You should make several sketches 
until you come up with an idea that you like. 
In making these roughs, look for the most im- 
portant element and build your design around 
it, keeping in mind, of course, the requirements 
of legibility and good spacing. (See fig. 5-28.) 

Once you have attained an acceptable sketch, 
take another sheet of tracing paper and draw 
up the job to actual size. This sketch may also 
be rough, because you still may not be satis- 
fied with the first draft. You may wish to 
change it again and again before you finally 
hit on a satisfactory arrangement. 

When the rough arrangement meets your 


approval you can work it into a finished lay- 


149.46 
Figure 5-25.—Combination perspective and 
sectional drawing. 
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out. Place a sheet of tracing paper over the 
rough and trace off the various elements, 
squaring them up with the T-square and triangle 


” ? 
| - 
LEM Oe а 6 eS eee 


m m 


Ve 








TANGENT CLAMP SCREW = "уу 
SLOW MOTION SCREW = 
tr 


P 


— n | 
TELESCOPE ae = 
BUBBLE TUBE | 294 = WYE RING 
————— i 


LATERAL BUBBLE 
IN ADJUSTMENT 
WYE RING ADJUSTMENT 


HORIZONTAL BAR 


: ; = 
"л 


AL LEVELING HEAD 
e sph LEVELING 


FOOT PLATE 





THE WYE RING OPEN 


29.244: 245 


Figure 5-26.—Combination photograph and drawing. 
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SIDE STITCHED BOOKS ARE STITCHED 
FLAT ALONG THE EDGE. 


57.20 
Figure 5-27.—Comparison of side and saddle 
Stitching. 


as you go along. All elements should now be 
carefully positioned. You must show the exact 
sizes of cuts and the exact amount of space 





57.21 
7 Figure 5-28.—A series of thumbnail sketches. 
They should be drawn small with a minimum 
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Figure 5-29.— Finished rough for small job. 
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allotted to the type. Spacing must be definite 
and accurate. Figure 5-29 shows rough lay- 
out. 

A single illustration is generally placed at 
the top or just above the optical center of the 
page, but since two facing pages are used as 
the unit of layout in bookwork and called a 
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Figure 5-30.—How to position illustrations оп 
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spread, you must consider both pages in planning 
your design. Most layout men agree that the 
right hand page should outweigh the left. There- 
fore, when you have only one cut, you should 
place it on the right page. If you have two 
large, square-finished illustrations of the same 
size, you may use one at the top of each of the 
two facing pages or at the bottom. 

If the page format consists of two columns, 
Single column illustrations fare better if they 
are placed in the outside corners of the page, 
or if they are stepped, as shown in figure 5-30. 
Two-column illustrations look better at the top 
or bottom of the page. 

When single-column cuts are narrower than 
the column of type, or if they do not havea 
square outline, you should try to square up the 
page by running four or five lines of type above 
(and sometimes below) the illustration. 

If two-column illustrations do not have a 
square outline, try to place them at the bottom 
of the page. When they are placed in the center 
of the page, the text matter should not be doubled 
up as it is when two-column heads or tables 
occur in the center of the page. Since all breaks, 
such as these, tend to confuse the reader, you 
should avoid them whenever possible. 

Legends are usually set the full column width 
regardless of the width of the cut. Опе- ог 
two-line legends may be centered, but legends 
of more than two lines are ordinarily set with 
a hanging indention. 

You can use bleed illustrations to provide 
interest. A bleed illustration is a picture that 
runs off the page when the publication is trimmed, 
and you must allow for this trim in cropping Ше 
artwork. (See fig. 5-31.) When there are small 
illustrations, it is better not to bleed them, 
unless you group them in a panel and allow the 
panel to bleed. 

A cover design may consist of illustrations 
and type, or it may consist of hand lettering 
and type, or it may consist simply of type. 

The simplest kind of cover, of course, is the 
one that is composed of type alone. In some 
cases, the same type form is used—perhaps 
with a few minor changes—for printing both 
the cover and the title page. As a rule, how- 
ever, the type used for the cover is larger and 
flashier than that used for the title page. 

Since long titles often look awkward when 
they are set in large type, you should confine 
your titles to five or six words, if possible. If 
the type is well arranged and ofa size sufficient 
to give the display required, almost any face 


may be used, although the choice is sometimes 
affected by the historical period referred to 
or the feel of the message of the text. Then, 
too, if the publication is one of a series, the 
cover design should match that of others in 
the series. 

Hand lettering may be used effectively for 
five or six words of copy. However, unless it 
is well done, it is not as good as type. Cal- 
ligraphy, the art of lettering, is a specialty in 
itself, and it should be performed only by quali- 
fied artists. Even the best artists have to 
re-do the lettering two or three times to get 
the exact effect required. 
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149.48 
Figure 5-31.—Bleed illustrations сап be used 
to add interest to the job. 


Photographs are sometimes used effectively 
as cover designs, but unless they are lively 
and interesting, they tend to make the cover 
dull and commonplace. (See fig. 5-32.) 

There are many ways to make your type 
design interesting. For example, shaded back- 
grounds or reverse (white on black) lettering 
is pleasing. You can also inject life into the 
cover by printing with colored ink on white 
stock or with black or colored ink on colored 
stock. 


MARKUP 


After you have drawn up a complete and 
accurate layout, your next step is to write in 
the instructions to the printer. You should 
indicate the size and kind of type, the leading 
(spacing) desired, and the dimensions of the 
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Figure 5-32.—Interesting cover pages. 


type areas. The width and depth of the areas 
for cuts should also be shown, as well as the 
kind of illustrations to be used and any reduc- 
tions and enlargements that are to be made. 
Show where each piece of artwork is to go on 
the layout by marking the same number on both 
the layout and the art. 

You should also mark in the margin of the 
layout the trimmed page size, the size of the 
type page, and the classification, if the book is 
classified. Figure 5-33 shows two methods of 
preparing copy and marking the layout. 

In addition to marking up the layout sheet, 
you must transfer certain of these marks to the 
manuscript, so that the compositor can follow 
the instructions when he sets the type. 


PRELIMINARY DUMMY VS. 
PASTEUP DUMMY 


You can make a complete and detailed layout 
for each page in a book, showing all elements 
properly positioned. The printer will follow 
this preliminary layout (called the dummy) when 
Һе sets the type and again when he makes up 
the pages for the book. 


However, if the copyis exceedingly long, it 
may not be feasible to try to determine the 
number of pages it will fill. Therefore, instead 
of making up a complete layout for every page 
in the book, you may simply make layouts for 
key pages, such as the cover and title page, 
some of the front pages, one or two of the text 
pages, and one of the chapter head pages. These 
key pages will set the style for the entire job 
and will serve as a guide to the printer when he 
sets the type. 

The bulk of the layout work in this case will 
come after the type has been set. When you 
receive proofs of the type and illustrations, 
trim them and paste them in their proper posi- 
tions on individual page layout sheets. When 
you have finished, you will have a pasted-up 
layout sheet for each page in the book. The 
printer will use these individual layout sheets 
(known as the pasteup dummy) as a guide in 
positioning text and illustrations when he makes 
up the pages. 


SLIDE RULE CANSOLVE RATIO AND 
PROPORTION PROBLEMS 


In chapter 1 of this manual you were in- 
structed to refer to the appropriate chapter in 
Mathematics, Volume I, that gave instruction 
on the use of the slide rule for multiplication, 
division, square, and square root. Once you 
have learned how to use the slide rule to ac- 
complish the above mentioned functions, you will 
find it a simple matter to solve problems of 
ratio and proportion. You may find the knowl- 
edge of ratio and proportion quite useful in 
Sizing art for reproduction. 


PROBLEMS OF PROPORTION 


A proportion is the equality of two ratios. 
Remember that the scale of adrawing isa ratio, 
that is, an expression for the difference between 
a measurement on a drawing of an object and 
the same measurement on the object. For ex- 
ample, a drawing made in quarter size has a 
1/4 scale or ratio. This means Ша! a measure- 
ment on the drawing is to a measurement on 
the object as one is to four, and when it is ex- 
pressed in this way it is a proportion, an equal- 
ity of ratios. A fraction can be considered a 
ratio and the same rules that apply when you 
work problems with fractions also apply when 
you work problems of ratio and proportion. 
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Figure 5-33,—Methods of indicating areas for illustrations and type. 


If the numerical value of three of the letters 
are known in problems of proportion, like 
x b 
a 
we substitute numerical values for the letters 
and let a 23, bz 24, and c=4, we can solve this 
proportion problem on the slide rule. Writethe 
problem X 24 Start working it by dividing 

3 4° 
the fraction with the known values, or 4 into 24. 


1. Set the hairline to 4 ontheDscale. 

2. Slide the C scale until 24 falls opposite 
the 4. 

3. Find 3 on the D scale and read the num- 
ber 18 opposite it on the C scale: X = 18, 
or 4 is to 24 as 3isto 18. (See fig. 5-34.) 


When you set the 4 on one scale to the 24 on 
the other, you establish a ratio. You can read 
Other numbers in this ratio all along the slide 
rule scales. In other words, the slide rule with 
its two scales is based on the fundamental 


=o the value of the fourth can be found. If 


principle of proportion. Also you will notice 
that all the numerators of the ratio fractions 
are on one scale and all the denominators on 
the other. If you keep this in mind, you will 
eliminate much of the confusion that troubles 
people when the slide rule isnewto them. 


The proportion problem was solved with these 
scales: 





45.52 
Figure 5-34. —Solving a problem of proportion, 


4 = ы on the slide rule. 
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It could have been solved just as well with 
the scales reversed: 





Set your slide rule to a ratio of 1/2 with the 
index on the C scale opposite the 2 on the D 
scale. Now read numbers in this ratio all 
along the matching portion of the scales: 





A problem in division is really a proportion. 
For example, 8 = 4 = Xcan be written 8: 4=X¢ 1, 


So far as the slide rule is concerned, multi- 
plication is a problem of proportion. For ex- 
ample, 2 x 4= X can be written 2 = 5 Ветет- 
ber that when we solved this problem on the 
Slide rule, we set the index of the C scale to 2 
on the D scale, found 4 on the C scale, and read 
the product 8 on the D scale, or 





There is a mathematical rule which explains 
why problems like this can be converted to prob- 
lems of proportion. If you keep this rule in 
mind, you will be able to use your slide rule 
more easily to solve the formulas for area and 
volume. 

The product of the means is equal to the 
product of the extremes; either extreme can be 
found by multiplying the means and dividing 
the product by the other extreme; and either 
mean can be found by multiplying the extremes 
and dividing by the other mean. 

For example, іп the division problem 8 : 4- 
Х:1, ог = t the outside terms, 8 and 1, are 


the extremes, and the inside terms, 4 and X, 
are the means. In other words, this problem 
could be written as a multiplication problem: 
8 x 1 = 4х Х. It could also be written: 8 = 


x 1 
4x7 or X= 8x7, 


Remember that under ‘‘Compound Multipli- 
cation and Division," we used the problem 


X = 3 4 2s , and we found 18 to be the numerical 





value of X. Then we used the same numerical 
values for the letters in the first proportion 
problem we worked on the slide rule. Again we 
found 18 to be the numerical value of X. In 


other words, X - 3x24 can be written = 2. 


When you are working with a formula for 
area like A = lw, think of it as A = Zw and write 


] 
it Т = т, ог А = 1 . Then if you know the value 
of the 1 and the w, you can quickly find the value 
of the area A on the slide rule. The same is 


true of formulas like À - ne or V = Bh 


POSTERS 


The poster is a distinct art form. Too 
often it is treated as an illustration with text. 
Such treatment ignores the purposes of the pos- 
ter, which are to attract attention and to get a 
message across quickly. The lettering опа pos- 
ter should be a part of the design and the mes- 
sage should be as brief and clear as possible. 

There are a number of simple techniques 
which are very effective for posters. Even if 
you are not an accomplished illustrator, you 
can compose excellent posters using these 
techniques. 

First decide how your poster is to be repro- 
duced. Its purpose and the number of copies 
required will have a lot to do withthat decision. 
If only one is needed for classroom use ina 
training program, you can use any arttechnique 
you desire in rendering it, but the simplest and 
quickest is preferable. І a dozen or more 
are needed for local use, it may still be best to 
design the poster for reproduction with a stencil 
and airbrush or some other quick rendering 
technique. Or it may be reproduced by diazo 
on one of the poster boards available, in which 
case you need to draw the original on trans- 
lucent paper and to the correct size to fit the 
board. If more are needed, they may be repro- 
duced by silk screen or lithography. 

One of the simplest techniques consists of 
drawing a simplified silhouette, such as a sil- 
houette of a couple dancing for a dance poster. 
You can work from an illustration or a photo- 
graph to get the correct proportions and the 
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Figure 5-38. 


action. When you have a silhouette you like, 
trace its outline on a piece of colored paper 
or make several silhouettes оп different colored 
paper and try these out on your poster board. 
Combined with cut-out letters, which are avail- 
able commercially, this can make a very in- 
teresting poster. 

The silhouette may also be used as a pattern 
for a painted or printed object on the poster, 
or indicated by stipple or airbrush effects. 
Figure 5-35 shows a very effective and simple 
poster of this type using flat shade areas to 
add interest. 

Figure 5-35 is similar to the flat patch 
technique. This technique can be reproduced 
very effectively by silk screen, and many poster 
artists use it, especially to create posters for 
movies. The usual method is to start with a 
photograph of the subject. This may be en- 


larged to the desired size by using a projector. 
The outlines of the subject are then traced 
including outlines between different tone areas. 
The result may look something like a jigsaw 
puzzle. It is usually best to use no more than 
five or six colors. When a figure is to be 
reproduced, three of the colors may be flesh 
tones graded from a light toadark. An example 
of the use of this technique is shown in the 
poster in figure 5-36. 


Figure 5-37 contains two examples of 
recent Navy recruiting posters. These exam- 
ples are a good guide to the type of layout you 
will do for the posters you are required to 
make. 


Figure 5-38 shows how photographs can be 
used to create very effective and stimulating 
poster designs. 
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CHAPTER 6 


HALFTONE REPRODUCTIONS 


Аз a senior PO, you will frequently find it 
necessary to prepare artwork for reproduction 
or to supervise its preparation. А knowledge of 
printing and reproduction methods will enable 
you to judge original artwork more intelligently 
and to eliminate poor work before it reaches the 
printer. 

The Navy uses two types of printing: letter- 
press and offset. Photoengravings (called cuts) 
are required for all illustrations that are to be 
used in letterpress printing. These cuts are 
simply metal plates having the background etched 
away so that the image stands in relief, like the 
character on a piece of type. They are produced 
by a process known as photoengraving. Тһе 
photoengraver copies the artwork withacamera 
and then uses the negatives to expose a metal 
plate which has been coated with a light-sensi- 
tive material. Wherever the light penetrates 
the negative to strike the plate, the coating is 
hardened to form an image. After exposure, 
the plate is covered with ink and then developed 
under running water or in a special developing 
solution. During development, the unhardened 
coating soaks off, leaving only the inked image 
on the plate. The image is then dusted with a 
red powder called Dragon's Blood, and the plate 
is heated to fuse the ink and powder together 
to form an acid resist. Following this, the 
plate is subjected to an acid bath in an etching 
machine. Тһе acid eats away the unprotected 
(nonimage) areas and leaves the image standing 
in relief. Since the nonprinting areas are etched 
down, they do not contact the ink rollers on the 
press and only the image takes ink and prints. 

Offset printing is not done from raised sur- 
faces. The type matter and illustrations are 
photographed and the negatives are then taped 
to a sheet of yellow (goldenrod) paper. Parts of 
the goldenrod are cut away to expose the image 
areas of the negatives, and the negative assembly 
(flat) is then positioned over a thin, metal plate 
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which has been coated with a light-sensitive 
material. The plate is then exposed to a bright 
light through the flat. Whereverthe light strikes 
the plate the sensitized coating is hardened. 
After the exposure, the lithographer removes 
the flat and develops the image to make it 
permanent. Тһе nonprinting areas of the plate 
are chemically treated to repel ink, so that only 
the hardened image areas will ink when the 
plate is run on the press, even though the non- 
printing areas are the same height as the image. 

The remainder of this chapter will deal only 
with offset printing because that is the type of 
printing most commonly used in the Navy. How- 
ever, the requirements for letterpress cuts are 
similar, and if you understand these require- 
ments, your artwork will be satisfactory for 
reproduction by either process. 

Аз you know, all art can be classified as one 
of three main types of work: line, halftone, or 
combination. 

The lithographer makes line negatives when 
it is necessary to reproduce pen-and-ink draw- 
ings, dry brush and brush drawings, scratch- 
board, Ross board drawings, spatter work, 
lettering, type proofs, clippings, and any other 
art that will appear as lines or solid blocks of 
color without gradations of tone. Flat tones, 
such as those obtained through the use of Ben 
Days, are often found in line work, but line 
negatives cannot hold graduate tones, like those 
found in a photograph. For this reason, the 
cameraman must make a halftone negative when 
the copy consists of water-color drawings, oil 
paintings, photographs, charcoal drawings, or 
other types of work composed of a series of 
tones which tend to blend together. 

If the cameraman made a line shot of a photo- 
graph, most of the intermediate tones would 
drop out. To photograph tone, itisnecessary to 
use a screen in the camera, The screen breaks 
up the illustration into a series of small dots. 
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Like the Ben Day shadings used in line work, 
these dots blend together to produce an overall 
gray tone. But they differ from Ben Day dots 
in that they are of varying sizes, while the 
Ben Day dots are allthe same size. As a result, 
Ben Day dots produce a flat, even tone, while 
the halftone dots present uneven or graduated 
tones ranging from gray to black. If you will 
examine any halftone in this book with a magni- 
fier, you will find that the dots in the highlight 
areas are smaller and have more white space 
around them than the dots in the middletone and 
Shadow areas. The eye mixes this white space 
with the black dots and subdues their color. 
This accounts for the highlights and other grad- 
ations of tone that the halftone provides. 

If the art contains both tone and line, the 
cameraman may make a combination negative ог 
һе may make a line negative for Ше line portion 
of the copy and a halftone negative for the tone 
portion and then ‘‘strip’’ the two negatives to- 
gether before making the offset printing plate. 
You will learn more about combination work 
later in this chapter. 

Since line work involves little more than 
simple copying, it is not necessary to go into 
a detailed discussion of it here. The remainder 
of this chapter will be devoted to halftone and 
combination work. 


THE STORY OF THE HALFTONE 


One does not have to dig too far back into 
history to recall a period when the Gibson Girl 
was all the rage. Figure 6-1 shows a typical 
pinup girl of the period. Since the halftone 
screen had not yet been perfected, actualphoto- 
graphs could notbe reproduced. Allillustrations 
consisted of line drawings and wood cuts. (See 
figs. 6-2 and 6-3.) 

Things have changed since the turn of the 
century, however. Hundreds of new inventions 
have appeared and many of the old ones have 
been brought up to date. Even the pinup girl 
has gone modern—and so have the methods of 
printing her. We are now able to reproduce 
photographs without loss of tone values. 

In 1878, Frederick E. Ives, head of the 
photographic research department at Cornell 
University, developed the first satisfactory 
method of breaking a photograph into a series 
of small dots. When printed, these dots blended 
together to give the appearance of continuous 
tone. 
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57.117 
Figure 6-1.—The pinup girl has changed—and 
so have the methods of printing her. 


Although Ives discovered the first satis- 
factory method of reproducing halftones, a num- 
ber of other men also contributed to the devel- 
opment of this great process. It was not until 
Max Levy invented a practical halftone screen 
in 1893 that photo-engravers took up halftone 
work in earnest. 

Screens made from silk cloth and wire 
mesh, and negatives from ruled and checker- 
board ink drawings had all been tried without- 
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57.118 
Figure 6-2.—Until a few years ago, only line 
drawings could be reproduced in print. 
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Figure 6-3.—Early wood engravers had the first 

idea for producing tone, but their process was 
too slow and tedious. 


success before Levy came out with a diamond- 
ruled, crosslined sealed screen. 


HALFTONE SCREEN 


The process used for making halftones is 
similar to that used in shooting line work, except 
that a halftone screen is used to break up the 
copy into a series of small dots, and the total 
exposure time is often split into a series of 
short exposures at different lens settings. This 
is done to control the highlights, detail and 
shadow areas of the halftone negative. 

Two types of screens are used in making 
halftones. One is made of glass and it must 
always be set a short distance in front of the 
film. The other is made of acetate. It is known 
ав a contact screen, because it is placed in 
direct contact with the negative when the ex- 
posure is made. The work produced with both 
screens is similar, so only the glass screen 
will be discussed here. 

The glass screen consists of two sheets of 
optical glass, each having fine, parallel lines 
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etched оп one side. The lines are filled with 
pigment to make them opaque and the sheets of 
glass are sealed with the etched surfaces to- 
gether, with the parallel lines crossing each 
other at right angles to form a kind of cross- 
hatch. (See fig. 6-4.) 

Halftone screens are available in standard 
rulings of from 50 to 400 lines per inch. The 
lines on the screen are generally the same 
width as the space between them. This means 
that a 50-line screen has 50 lines and 50 open 
Spaces to each inch. The openings between the 
lines are therefore 1/100 of and inch wide. The 
width of the opening is an important factor in 
determining the distance that should be allowed 
between the screen and the film. 


HOW THE HALFTONE SCREEN WORKS 


The halftone screen is always positioned in 
the camera a short distance infront of the nega- 
tive in such a manner that the light projected 
from the lens must pass through the openings 
in the screen before it reaches the film. The 
crosslines of the screen from a pattern that 


breaks up the light and causes it to register 


on the film as a series of small individual dots, 
each varying in size according to the amount of 
light being reflected from the copy at that 
particular point, (See fig. 6-5.) Because these 
dots are of varying sizes, they produce an illu- 
sion of tone ranging from light gray to black. 
(See fig. 6-6 and 6-7.) 


45* ENGRAVED LINES 
ON 3/32" COVER GLASS 






BINDING 







135" LINES ENGRAVED 
ON 5/32" BASE GLASS 


57.120 
Figure 6-4.—Section of a glass halftone 
Screen. 





57.121 


Figure 6-5.—Screen rulings generally used. Small differences іп the number of lines per inch 
are almost unnoticeable in the printed halftone. 


Since the light tends to fan out on the film, 
the size of the dots will grow with prolonged 
exposure, large apertures, and fast film emul- 
sions. Therefore, the formation of the dots is 
dependent, not only on the intensity of the light 
reflected from the original copy and the distance 
between the film and the screen (screen dis- 
tance), but also on the size and shape of the lens 
apertures, the speed and contrast of the film 
emulsion, and the duration of the exposure. 


HOW THE SCREEN IS USED 


On the larger process cameras, the halftone 
screens are often mounted on carriages attached 
to the rear of the camera. They may be rolled 
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or swung into place for the exposure. Smaller 
cameras are equipped at the back with two 
adjustable bars, known as the screen holder. 
These Багз may be adjusted to accommodate 
any size of screen. As you have already seen, 
screens come in rectangular and circular forms 
and in a wide variety of sizes and rulings. 
Rectangular screens are used for straight black- 
and-white work; circular screens are generally 
used for color-separation work where the angle 
of the ruling must be changed for each color. 

The angle of the ruling must be set on circ- 
ular screens; rectangular screens are built 
with rulings automatically set at a 45° angle to 
the camera. The 45° angle is chosen because 
it makes the dot pattern produced by the screen 
less noticeable to the eye. 
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Figure 6-6. — Halftone dot formation. 


MULTIPLE EXPOSURES 


When he is making a line shot, the camera- 
man uses only one exposure. Halftones can be 
made with one exposure, too, but cameramen 


usually divide the total exposure time into a 


series of short exposures at different lens 
openings to obtain greater tone control. 

If the copy is rather flat, it may be copied 
with one exposure and an auxiliary called a flash. 
Single exposures, such as this, tend to flatten 
the image on the negative, however and for this 
reason, cameramen generally use a series of 
exposures. One exposure is made to bring out 
the highlights of the copy. It is made with a 
large lens opening and is of very short duration 
SO that only the highlights of the copy register 
on the film. Another exposure, with a smaller 
lens opening, is made to capture the detail on 
the film. Since the highlight dots are already 
registered as large dots on the negative, they 
are not affected by the detail exposure which 
produces smaller dots. Тһе supplementary 
flash exposure which follows introduces a very 
fine pin-point dot in the shadow areas, but does 
not affect the other dots. Тһе flash exposure 
preserves detail in the shadows by keeping them 
from going black when the plate is printed. 


DROPPING OUT WHITES 


Sometimes it is desirable to produce half- 
tone negatives which have no dot at all in the 
highlights or in the white backgrounds. Such 
negatives are called dropouts and produce a 


more striking print than those which have dots 
over the entire subjects. (See fig. 6-8.) 

The lithographer may obtain dropouts by 
using a short screen distance and a large lens 
aperture, and by reducing the exposure and de- 
veloping time. Reducing the screen distance 
causes the negative to be flat (low). Increasing 
the screen distance produces a high (contrasty) 
negative. 

You may also drop whites by opaquing 
(painting out) sections of the negative or by 
using specially-prepared masks during copying, 
as shown in figure 6-9. 


COLOR SEPARATION 


Halftone color separation, known as process 
work is both difficult and expensive. Ifthe copy 
is to be reproduced in full color, itis necessary 
to make four separate negatives and four sepa- 
rate press plates for it. 

Since colors normally photograph as black 
or shades of gray, regular black and white 
halftone negatives are used for color-separa- 
tion work. In order to separate the colors in 
the original copy, the cameraman photographs 
the original through a series of filters. 

The negatives are then developed and printed 
on the offset plates in the usual manner. The 
original colors are restored when the plates 
are run on the press in the proper colors of 
ink. Since impressions from the yellow, red, 
blue and black plates must be made onthe paper 
one over the other to restore the full color to 
the finished print, the cameraman changes the 
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57.123 

Figure 6-7—How the halftone dots blend to- 

gether to produce an illusion of continuous 
tone. 


angle of the halftone screen for each shot so 
that the colors will not overlap, but will print 
side by side, when the plates are run on the 
press. 

For run-of-the-mill work, the operator may 
be able to get by with three negatives and three 
plates since most colors can be obtained from 
combinations of the primary colors—red, yel- 
low, and blue. Overprinting red with yellow 


75 


22 
A B 


t 







28.7(57)X 

Figure 6-8.— Elimination of gray dots in high- 

lights and background snaps up the appear- 
ance of an illustration. 


produces orange, red and blue make purple, 
blue and yellow make green, and overlapping 
all three of the colors gives the effect of black. 

Green filters are used for photographing the 
red in the copy; blue filters are used for the 
yellow; red filters are used for the blue; and 
the black is generally photographed without a 
filter. 

An experienced cameraman can often judge 
the negatives by eye when he is shooting direct 
separation negatives, but most cameramen 
photograph a gray scale along with the original 
copy. They use this scale for comparing the 
contrast of the separation negatives. The density 
is measured with a device known as a densi- 
tometer. If the contrast and density are not ap- 
proximately the same on all negatives, the 
negatives are out of balance and one or more of 
them must be remade. 

At its best, color separation is only about 60 
percent accurate. In many cases, the values 
recorded on the film are out of proportion to the 
amount of color found in the original. For 
example, too much red in an area might produce 
an orange instead of a flesh tint. Therefore, 
hand corrections on the negatives are generally 
necessary to correct color values and to prevent 
colors from cropping up in areas where they 
are not supposed to be. 

The negative for the black plate generally 
requires the most correction; the negative for the 
blue plate, the least. In all cases, the amount 
of correction done depends on the judgement of 
the operator. He must know from past ex- 
perience which areas to bring out and which 
areas to subdue. More than this, he must know 
how to interpret colors in terms of tone values, 
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Artist covers photograph Artist covers photograph 
or tone drawing with a or tone drawing with a 
sheet of clear acetate. sheet of clear acetate. 





He then outlines the image Then using black ink, he 
оп the acetate and fills іп outlines and fills in on 
all highlights to be dropped the acetate all parts of 
with chinese white. the illustration that are 


to be shot in tone. 





The cameraman fastens copy to copy- The cameraman fastens copy to copy- 
board to prevent movement, inserts board to prevent movement, inserts 

a sheet of black paper between the a sheet of white paper between the 
acetate and the copy, and makes an acetate and copy, and makes ап ех- 
exposure great enough to burn out all posure to burn out all whites as be- 
dots in the white sections. Since the fore. He then removes the white 
areas covered by the black paper re- paper, folds back the acetate mask 
flect no light, the film is not exposed and makes a regular halftone exposure. 


in these areas. The black paper is 
then removed and a regular halftone 
exposure is made. 


57.133 
Figure 6-9.—Two methods of dropping whites. 
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for he must combine the primary colors in the 
proportions that are required to accurately 
reproduce the secondary colors in the original 
copy. This knowledge and skill can be gained 
only through years of experience. 


There are two methods of making color- 
Separation negatives. One, known as the direct 
method, consists of making a halftone negative 
for each color directly from the original copy. 
It is difficult to make negative corrections when 
the operator is using this method, however. 
Therefore, many cameramen use another method 
called, the indirect method. This consists of 
first making a continuous tone negative for each 
color. From these continuous tone negatives, 
continuous tone positives are made. They can 
be stained or reduced until the desired highlights 
and densities are obtained, and are then re- 
photographed through a screen to produce the 
final halftone negatives. 


After the negatives have been corrected, 
they are printed on offset press plates. The 
plates are then proofed in the proper colors of 
ink. The resulting full-color proof is known as 
a progressive proof. By studying it, the operator 
can tell if the job is satisfactory. If it is not, 
he must make further corrections on the offend- 
ing negative, after which a new plate must be 
made. 


DUOTONES 


Sometimes only two plates are used and the 
result is known as a DUOTONE. Duotones vary 
from regular process (full-color) separation 
work. Two negatives are made from a single 
black-and-white photograph, each at a different 
Screen angle. And the plates from these nega- 
tives are then printed in different colors. For 
example, one plate may be printed in black and 
one in orange or black and green may be used. 
As a rule the cameraman shoots one negative 
flatter than the other so that one plate will 
supply the color and the other the detail. The 
two blend together when the job is run. 


Printers also use other tricks to get color 
into plain black-and-white halftones. Sometimes 
they print the halftones over a block of solid 
color. They may also get two-color effects 
from single-color copy by making two negatives 
and painting out all the color areas on the black 
negative and all the black areas on the color 
negative. 
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POSTER EFFECT 


You can get excellent poster effects by having 
photographs copied as line. АП the intermediate 
tones will drop out, leaving a posterized illu- 
stration in solid blacks and whites. This can be 
used very effectively with a color block back- 
ground. 


COMBINATION WORK ANDSTINTS 


If you will study figure 6-10 for a minute, 
you will see just what happens when tone copy is 
shot as line, and you will also see what happens 
when line copy is photographed through the half- 
tone screen. By comparing the results, you will 
see that a photograph cannot be reproduced 
successfully by the line process and a line 
drawing is not at its best when itis shot asa 
halftone. In other words, each type of copy 
must be processed properly if satisfactory re- 
sults are to be obtained. 

But suppose that you have a piece of copy 
which consists of a combination of line drawings, 
type, and photographs. How do you handle this 
type of a job? If it is shot as line, the details 
of the photographs will drop out, and if you 
screen it, the lines and lettering will lose their 
sharpness. This problem can be solved in 
several different ways. 


SPLICING NEGATIVES 


The first method is done strictly by the 
lithographer. If the line does not overlap the 
tone copy, the lithographer simply makes two 
shots of the original—one in line and one in 
tone. The stripper (designated lithographer) 
will then combine the negatives when he strips 
them together on the flat, laying one over the 
other and then cutting through both negatives 
with one cut so that perfect joints are formed. 
Next, he removes the portions of the halftone 
negative from the areas where the line is to 
appear, and removes from the line negative the 
areas where the tone is to appear. (See fig. 
6-11.) 

The stripper now tapes the two negatives 
together with strips of red cellulose tape. 


SURPRINTING 
A different procedure may be followed if the 


line areas overlap the tone portion of the copy. 
In this case the tone copy is prepared or mounted 
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57.134 < 
Figure 6-10.—Graphic representation of what happens when tone copy is shot as line, and line copy Е 


is shot as tone. А shows а photograph properly reproduced. В shows а line shot of the same | 
photograph. Notice that the print is sharp апа contrasty with abrupt breaks between the shadows 
and highlight areas, and that practically allofthe middletones have been lost. C shows a screened = 


line drawing. Notice that the lines аге soft and feathery. D shows the same line drawing properly 
reproduced. 


on an illustration board, and the line portion is 
prepared on an acetate overlay, as shown in T 
figure 6-12. To photograph the copy, the litho- 
grapher simply places a sheet of white paper 
under the acetate and shoots the copy on the 
acetate as line. He then removes the paper, 
folds back the acetate, and shoots the tone copy 
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57.135 
Figure 6-11.— Line and halftone negatives 
Spliced together for a combination plate. 


line areas are to be printed in reverse. That 
is, white lettering against a dark background. 


REVERSE LETTERING 


Reverse lettering over a halftone requires 
that a film positive be made from the line nega- 
tive. The film positive must be made as large 
or larger than the halftone area which it is to 
cover во that it will not leave a ragged line or 
shadow when it is printed on the plate. This 
positive copy is stripped over the halftone nega- 
tive and printed on the plate with a single 
printing. (See fig. 6-13.) 

Tints and tone backgrounds can also be 
stripped over transparent sections of line nega- 
tives in this manner. 


M ASKING 


Figure 6-14 shows how masks are used in 
combination work. Anacetate overlay is attached 





57.38.ОХ 
Figure 6-12.— Line copy prepared оп ап acetate 
overlay for a combination job. 


over the original art and, using a ruling pen and 
and brush, all parts to be shot in tone are 
accurately inked in on the acetate. When the 
tone mask is finished, the overlay is folded back 
and another sheet of acetate is attached to the 
drawing. Now the illustrator masks out all line 
areas on this overlay, extending the masking 
into the halftone portions of the copy if neces- 
sary. Painting in lines that extend into Ше half- 
tone portions of the copy inthis manner is known 
as ‘‘holding them solid.’’ Any area where the 
line mask overlaps, the halftone mask will be 
reproduced аз solid black when the print is 
made. For this reason, the line mask іп the 
tone area must be very exact. 

After both masks are completed, the copy is 
turned over to the lithographer. Using the tone 
mask to cover the tone areas, the lithographer 
folds back the line mask and makes the line shot. 
Next, the lithographer uncovers the tone areas 
and masks off the line areas while he makes 
the halftone exposure. Since both exposures 
are made on the same negative, the result is a 
combination negative and splicing operations 
described previously are unnecessary. 


RESCREENING HALFTONES 


Occasionally, you may want to copy a 
clipping—a halftone which has been previously 
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printed in a magazine or newspaper. If the 
screen used for the halftone in the clipping is 
coarse and open, the job may be shot as a line 
shot; if it is not, the copy must be shot through 
the halftone screen. 
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United States Ship 
ENTERPRISE 
CVA(N)65 





57.37 
Figure 6-13.—Example of reverse lettering 
on a tone background. 


When the job is rescreened, the new dot 
formation may overlap the old, and a disturbing 
pattern called a moiré is formed. If the half- 
tone must be rescreened, the lithographer can 
reduce this pattern or eliminate it by reducing 
the image or by tilting the copy to about a 30° 
(off vertical) angle on the copyboard. Some- 
times a screen 50 lines coarser or 50 lines 
finer than the screen used on the original will 
eliminate it. 
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COPY CONSISTING OF LINE AND TONE СОМ- 
BINATIONS MAY BE PHOTOGRAPHED ON THE 
SAME NEGATIVE 


BY ATT ACHING A SHEET OF CLEAR ACETATE 
OVER THE COPY 














WHEN TONE MASK IS FINISHED, FOLD IT 
TO ВЕ SHOT IN TONE, USING RULING PEN BACK. ATTACH ANOTHER SHEET OF ACE- 
WHEN NECESSARY. TATE AND MASK OUT LINE WORK. 


AND ACCURATELY MASKING OUT ALL PARTS 








THE MASKS ARE THENOVERLAPPED AND THE 


WHO COVERS TONE WORK WITH MASK AND 
COPY IS DELIVERED TO THE CAMERAMAN 


COPIES LINE WORK; THEN MASKS OFF LINE 
WORK AND MAKES HALF TONE EXPOSURE ON 
SAME NEGATIVE. 


57.136 
Figure 6-14.—Masking for combination line 
and tone shots. 


RESCREENER 


A diffusion filter, known as a rescreener, is 
sometimes used over the lens in copying halftone 
clippings. Since the rescreener diffuses the 
old dot, the cameraman can use it to make con- 
tinuous tone negatives from clippings or he can 
rescreen the clippings and make halftone nega- 
tives without danger of moiré. 


PRINTED COLOR 


When two colors of ink are used in printing 
a job usually one of the inks isblack. Black ink 
contrasts with the paper and is generally easier 
to read. Occasionally, publications are printed 
in blue and a second color, or brown and a 


second color, in order to achieve certain 
effects. 
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In two-color printing, the second color of 
ink may be used for headings or initial letters 
Or as backgrounds or frames for headings or 
artwork. Color printed in this manner is called 
FLAT COLOR. Flat color spots may be full 
strength or they may be reduced in strength. 
Color blocks may be provided by the artist, 
especially if the color spot is irregular in out- 
line, or they may be made up by the printer. 

A printer may regulate the strength of a 
color spot by using special patterns called Ben 
Day or by screening the area with a regular 
halftone screen which may be adjusted to form 
dots of various sizes. The ratio of color to 
white space, and therefore, the percentage of 
color concentration, depends on the size of the 
dots. In this case, the artist indicates the per- 
centage of color concentration desired. (See 
fig. 6-15.) 

Since the value of colors vary, no generaliza- 
tion may be made concerning the best percent- 
ages for certain purposes. A dark red may 
print as a fine, clear pink when a 20 percent 
Screen is used, while a 20 percent tint printed 
in light red ink will appear too light and faded. 

When the color spot is more than a simple 
square or rectangle, artwork should be prepared 
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149.54 
Figure 6-15.—А. flat color printed full strength. 
В. With 80% screen. C. With 50%. 


D. With 20%. 


for it. If it is tobe printed with artwork, it may 
be prepared as an overlay to the artwork. In 
that case, it may be rendered with black ink if 
it is to be printed full strength. If it is to be 
reduced in strength, shading sheets may be used. 

There are shading sheets designed especially 
to be used in preparing color copy. Some of 
these sheets are colored a golden orange which 
will photograph black rather than a shade and 
will therefore print as full strength in the color 
selected. When one of these sheets is used, it 
is placed over the artwork and the color is 
Scraped off the clear acetate with a stylus 
wherever no printed color is wanted. The re- 
sulting separation drawing will look like the 
separate tone outline in figure 6-16B, except 
that it will be in color. Figure 6-16C shows 
the tone printed as a color in register with the 
artwork. 





149.55 

Figure 6-16.—A. Black and white artwork. В, 

Color separation drawing. С. Both plates 
printed in register. 
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The сору for the color plate, ог for several 
color plates, may be prepared as a separate 
piece of artwork called a mechanical. For ex- 
ample, figure 6-17 shows the artwork for the 
cover of a publication which was printed in black, 
yellow, and blue. The unit shown in figure 
6-17А is the basic mechanical. This was pre- 
pared the actual size of the cover, plus a bleed. 
The artwork for the yellow and blue plates could 
have been prepared as black mechanicals, or it 
could have been simply indicated by their out- 
lines drawn in red on the original mechanical. 
Red will photograph and yet signify to the en- 
graver that the lines are only guides. 

The photographs were pasted up separately 
because they were of a larger size than re- 
quired. А photostat of the pasteup was placed 
on the mechanical to show the placement. (See 
fig. 6-17B.) 

Figure 6-18 shows the finished cover in all 
three colors. 
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А second color may also be printed as а 
halftone, instead of flat, or asaDUOTONE. For 
duotone, both the black plate and the second 
color plate are made from the same copy but 
with a shift in the halftone screen so that the 
dots of the two plates are not superimposed. 


PROCESS COLOR is the term used for full- 
color tone reproduction. In order to get perfect 
reproduction of original artwork, many colors 
may be used, although most commercial process 
printing consists of four-color work. This is 
based on the fact that most colors can be ap- 
proximated from a mixture of the primary 
colors—red, yellow, and blue. However, in 
process colors, the red is closer to a magenta 
than a vermilion, the blue is rather pale and 
greenish, and only the yellow is the bright, clear 
shade we usually think of as a primary color. 
Black is the fourth color and is used to darken 
the other colors and create greater depth. 
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Figure 6-17.--А Mechanical. В, Pasteup of photos. 
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at home and at sea 


Figure 6-18.— Finished cover. 149.5'7 
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Above, enlargement showing screen structure. If viewed from the 
proper distance, dots will disappear and continuous tone of the 


original will be perfectly simulated, Below, screen angles. 


15 1592 050 075° 10 
60 ие 
S 9 Sy «V 
Angles for Angles for Angles for 
2 colors 3 colors 4 colors 
For the YELLOW plate the VIOLET BB. Filter is used 
For the RED ЕС рые ве GREEN BB Filter is used 











For the BLUE ЕС р!ме‹һе ORANGE ИШ Filter is used 
For the BLACK BM plate (не YELLOW — Filter is used 
149.58 


Figure 6-19.—Enlargement of four-color print. 
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However, a reproduction inprocess color rarely 
approaches the clean, rich color of a good 
original. 

Artwork to be reproduced in full color is 
usually rendered in full color and the separation 
left to the printer. If you use colors in your 
rendering which are similar to the inks the 
printer uses, you are likely to get better re- 
production of the artwork. There are, on the 
market, special fluorescent water colors which 
may be used to prepare colored artwork to be 
reproduced. These colors look like any other 
colors under ordinary lighting but fluoresce, or 
shine, under ultraviolet light so that they are 
especially adaptable for reproduction by photo- 
graphic processes. 

Figure 6-19 shows an enlargement of a 
section of process color work, revealing the 
screen structure. If this is viewed from the 
proper distance, the dots will disappear and 
the continuous tone of the original will be simu- 
lated. 

Figure 6-20 shows how four-color printing 
is done. A plate is made for each of the colors. 
Although the means by which this is done in 
different printing processes varies, the basic 
principle is the same. The artwork is first 
photographed for each color separately. A 
different colored filter is inserted іп Ше camera 
for each color, except the black. Each of the 
filters screen out certain colors while making 
one photograph sharply. Since color separation 
is not more than 60 percent accurate, the nega- 
tives must be corrected for color before the 
plates are made. Correcting consists of stain- 
ing or building up areas of the negative to make 
some areas of the cut light and reducing or 
etching areas of the negative to darken them. 
Finally, the negatives are transferred to plates 
and the finished plates are printed successively 
in register on the paper so that coloris built up 
until a full-color print results. 
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A. Yellow printer negative made Бу В. Positive plate from the yellow nega- С. Positive plate Нот the yellow nega- 
photographing the colored copy tive, printed in black for study tive (yellow printer) printed in 
through a blue filter. purpose. yellow. 





Туы Bae і ое 


= те 


О. Red printer negative made Бу Е. Positive plate Нот the red nega- Р. The yellow plate overprinted with 
photographing the colored copy tive (red printer) printed in red. the red plate. 
through a green filter. 
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С. Blue printer negative made Бу H. Positive plate from the blue nega- |. Combined yellow, red, and blue 
photographing the colored copy tive (blue printer) printed in blue. printings. 
through a red filter. 





J. Black printer negative made Бу К. Positive plate from the black nega- |. Combined yellow, red, blue, and | 
photographing the colored сору tive (black printer) printed in black. black printings. | 
through a yellow filter. \ 

f 
Reproduced from а Kodacolor Print 
149.59X 
Figure 6-20.—Separation negatives, plates, and progressive proofs as used inthe four-color process. M 
1 
[] 
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APENDIX 1 


TRAINING FILM LIST 


Certain training films that are directly related to the information 
presented in this training course are listed below under appropriate 
chapter numbers and titles. Unless otherwise specified, all films listed 
are black and white with sound, and are unclassified. For a description 
of these and other training films that may be of interest, see the United 
States Navy Film Catalog, NavWeps 10-1-7717. 


Chapter 1 


PREPARING FOR ADVANCEMENT IN RATING 


MN 2088A Discipline — Giving Orders. (15 пш.-1943). 

MN 3425D Supervision — Building Morale. (15 min.— 1945). 

ME 5213A Problems in Supervision — The Supervisor as a 
Leader. Part 1 (14 min.— 1945). 

ME 5213B Problems in Supervision —The Supervisor as a 
Leader. Part 2 (13 min. —1945). 

MN 5795С Educational Services — Methods of Teaching. 
(37 min. —1945). 

MN 8165 The Importance of Personal Leadership Today. 


(28 min. —1954). 
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INDEX 


Acetate sheets, 47, 48 
Adhesive, 45 
Administration, 8-15 
assigning work, 12 
checking drawings and illustrations, 13 
maintenance, 9 
organization of personnel, 9 
organization of the drafting room, 8 
planning and estimating time and materi- 
als, 14 
reproduction room, 10 
revisions of line drawings, 14 
supervision, 11 
training your staff, 12 
Advancement in rating, 1-7, 12, 86 
Nlustrator Draftsman rating, 3 
requirements for, 3 
rewards and responsibilities, 1, 2 
training, 2, 4-7, 12, 86 
courses, 4-7 
films, 7, 86 
information sources, 4 
publications, 5-7 
responsibility for training your men, 2, 
12 
Airbrush illustrating, 32-44 
pictorial rendering, 32-37 
technical airbrush drawings, 37-44 
Ammonia, 11 
Aperture card, 22, 23 
Announcements, how to present, 57 
Art 
airbrush illustrating, 32-44 
halftone reproductions, 70-85 
layout and design, 45-70 
lettering, 62, 79 
picture morgue, 28-30 
posters, 45, 65-69 


Bar charts, 49, 52 
Bar graphs, 53, 54 
Ben Day, 70, 71, 81 
Binding glass slides, 47 
Bleed illustrations, 62 
BuPers publications, 5 
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Calligraphy, 62 
Card files, 17 
Charging out materials from file, 26 
Charts and graphs, 49-58 
bar charts, 49, 52 
bar graphs, 53, 54 
data outlined in chart form, 56, 58 
flow chart, 57 
graphs, 52 
pictogram, 51, 52 
pie charts, 52 
sector chart, 52, 53 
technical graphs, 53 
Classified items, destruction of, 27 
Clippings, 28-31, 80 
for picture morgue, 28-31 
rescreening, 80 
Color separation drawing, 81 
Color separation, halftone, 74-77 
Color separation negatives, 77 
Combination detail and general drawing, 56, 59 
Combination drawings, 56, 60 
Combination mechanical and isometric draw- 
ing, 56 
Combination perspective and sectional draw- 
ing, 56, 60 
Combination photograph and drawing, 56, 60 
Combination work and tints, 77 
Commercial publications, 7 
Communicating effectively, 2 
Composite continuous bar graph, 53, 54 
Compressors, 16 
Continuous bar graphs, 53, 54 
Correspondence courses, 6 
Courses, training for advancement in rating, 
4-7 
Cover designs and lettering, 62 
Cover made from pasteup photographs, 82 
Cover pages, 62, 63 
Cuts, 70 


Data outlined in chart form, 56, 58 
Destruction of material from files, 27 
Diazo reproduction, 45 

Diffusion filter, 80 
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Drafting room, organization and supervision 
of, 8-15 
assigning work, 12 
checking drawings and illustrations, 13 
maintenance, 9 
organization of personnel, 9 
organization of the drafting room, 8 
planning and estimating time and materi- 
als, 14 
reproduction room, 10 
revisions of line drawings, 14 
supervision, 11 
training your staff, 12 
Dragon's Blood, 70 
Drawings 
charts and graphs, 51-56 
combination drawings, 56, 58-60 
detail and general drawing, 56, 59, 60 
mechanical and isometric, 56, 58 
perspective and sectional, 56, 60 
photograph and drawing, 56, 60 
dry brush, 70 
duplicates and data, 22-24 
files for, 16, 17 
isometric, 56 
original artwork, 45 
posters, 65-69 
reproduction of, 70 
Ross board, 70 
shading, 56, 58 
shipboard drawings, 3 
thumbnail sketches, 59-61 
translucent master drawing, 48, 49, 51 
Duotones, 77 
Dust cover, 20 
Dyes or paints, photographic, 46 


Facing pages, 61, 62 
Files and picture morgue, 16-31 
charging out materials, 26 
disposition of material in files, organiza- 
tion for, 26-28 
transfer and preservation, 28 
drawings, duplicates, and data, 22-24 
filing card, 25 
microfilm, 19-22, 24 
number files, 26 
picture morgue, 28-30 
record files, 25 
security, 16 
standard file equipment, 16-19 
card files, 17 
compressors, 16 
visible files, 17-19 
Standard Subject Classification System, 24 
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Filing cabinet, sectional, 16, 17 

Filing card, 25 

Film, destruction of, 27 

Films, training, 7, 86 

Flannel-board graphics, 45 

Flat color, 81 

Flat patch technique, 69 

Flat tones, 70 

Flow chart, 53, 57 

Folder labels, 31 

Four-color process; negatives, plates, and 
proofs used in, 84 

Frisket, 32, 37, 39 

Fuel pump, airbrush painting of, 44 


Gelatin, 47 

Glass slides, 47 
Glycerine, 47 

Goldenrod, 70 
Government publications, 7 
Graphs, 52-55 


Halftone reproductions, 70-85 
color separation, 74-77 
combination work and tints, 77-79 

masking, 79 
reverse lettering, 79 
splicing negatives, 77 
surprinting, 77-79 
duotones, 77 
poster effect, 77 
printed color, 80-85 
rescreening halftones, 79, 80 
screens, 71-74 
dropping out whites, 74 
how to use, 73 
invention of, 71 
multiple exposures, 74 


Illustrating, airbrush, 32-44 
pictorial rendering, 32-37 
technical airbrush drawings, 37-44 
Illustrator Draftsman rating, advancement іп, 
1-7 
India ink, 45, 47 
Isometric drawing, 56 
Ives, Frederick E., 71 


Knowledge factors, 4 


Labels, folder, 29, 31 
Lanteen slides, 46 
Layout and design, 45-69 
charts and graphs, 49-58 
bar charts, 49, 52 





INDEX 


Layout and design—continued 
bar graphs, 53, 54 
data outlined in chart form, 56, 58 
flow chart, 57 
graphs, 52-55 
pictogram, 51, 5? 
pie charts, 52 
sector chart, 52, 53 
technical graphs, 53 
combination drawings, 56, 60 
graphs, 52-55 
individual pages, 59-62 
making the layout, 59 
markup, 62, 63 
pasteup dummy, 63 
posters, 45, 65-69 
preliminary dummy, 63 
preparing the layout, 56 
slide rule, 63-65 
training aids, 45 
flannel-board graphics, 45 
slides and strip film, 45-47 
transparencies, 47-49, 51 
Layout of the drafting room, 8 
Legends, 62 
Lettering, 62, 79 | 
Letterpress printing, 70 
Levy, Max, 71 
Line and halftone negatives spliced together 
for a combination plate, 77 
Line drawings, revisions of, 14 
Line graph with symbolic drawing, 53, 55 


Maintenance of drafting room and equipment, 9 

Manual of Qualifications for Advancement in 
Rating, 5 

Manufacturer's manual, 7 

Map carton used in filing drawings, 16, 17 

Masking, 79 

Master drawings, filing of, 22 

Mechanical, 82 

Microfilm, 19-22 

Microfilm aperture cards, 22 

Moire, 80 

Multiple exposures, 74 

Multiple line graph, 53, 55 


Navy- Marine Corps Standard Navy Subject 
Classification System, 24 

Navy Training Courses, 5 

Negatives, color separation, 77 

Negatives, splicing, 77 

Number files, 26 

Numbering system for picture morgue, 29 
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Officer texts, 6 

Offset printing, 70 

Organization chart, 53, 56 
Organization of personnel, 9 
Organization of the drafting room, 8 
Overlays, 47 

Ozalid EX-105MC, 45 


Pasteup dummy, 63 
Pen-and-ink drawings, 70 
Photoengraving, 70 
Photographic dyes or paints, 46 
Photographs used as cover designs, 62 
Phototracings, filing, 22 
Pictogram, 52 
Pictorial rendering, 32 
Picture morgue, 28-30 
Picture sources, 28 
Pie charts, 52 
Pie tracings, 52 
Poster effect, 77 
Posters, 45, 65-69 

flannel board graphic, 45 
Practical factors, 4 
Preliminary dummy, 63 
Printed color, 80-85 
Print, four-color enlargement of, 83 
Printing, letterpress and offset, 70 
Proofs, 77 
Publications, ordering, 7 
Publications used in training for advancement 

in rating, 5-7 


Quals Manual, 5 


Ratio and proportion problems solved by slide 
rule, 63-65 

Record files, 25 

Record of Practical Factors, 4 

Recruiting posters, 68, 69 

Reproducible copies, filing of, 22 

Reproduction room, 10 

Rescreening halftones, 79, 80 

Reverse lettering, 79 

Ross board drawings, 70 


Saddle stitching, 59 

Scratchboard, 70 

Screens, 71-74 

Sector charts, 52, 53 

Security, files for, 16 

Shipboard drawings, 3 

Side and saddle stitching, comparison of, 59, 
61 
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ILLUSTRATOR DRAFTSMAN 1 & C 


Silk screen used to create posters, 69 
Slide rule, 63-65 

Slides and strip film, 45-47 

Slide storage container, 20 

Spatter work, 70 

Splicing negatives, 77 

Standard file equipment, 16-19 
Standard Subject Classification System, 24 
Storage container, 35-mm slide, 19, 20 
Supervision, 11 

Surprinting, 77-79 


Technical airbrush drawings, 37-44 
Technical graphs, 53 

Thumbnail sketches, 60 

Titles, 62 


90 


Tracing paper, 45 
Tracings, filing, 22 
Training aids, 45 
Training for advancement in rating, 2, 4-7, 
12, 86 
courses, 4-7 
films, 7, 86 
information sources, 4 
publications, 5 
responsibility for training your men, 2, 12 
Transparencies, 45, 47-49, 51 


Visible files, 17-19 


Wood engravings, 71, 72 


#0.$. GOVERNMENT PRINTING OFFICE: 1967-0, - 256-021 
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